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ACCELERATING RATE OF GROWTH OF OUR COMMERCE. 

In a general way we all understand that the growth 
of commerce in the United States is proceeding at 
an accelerating rate; but it takes the actual figures, as 
published from time to time in the government docu- 
ments, to impress upon us just how marvelous this 
growth has become. A volume recently issued by the 
Department of Commerce and Labor gives us a bird’s 
eye view of the increase of foreign trade, as shown by 
the total imports and exports annually from 1790 to 
1907. The magnitude of our commerce is shown by the 
fact that its total value for the 117 years under consid- 
eration reaches the stupendous sum of 80 billions of 
dollars, of which 37% billions represent the value of 
imports and 42% billions the value of exports. The 
most striking fact about these figures next to their 
magnitude is, that the greater part of this commerce is 
to be credited to the last two decades; for of the 
42% billion dollars’ worth of merchandise exported 
since 1790, 21% billions or over one-half is credited 
to the twenty years beginning with 1887, and 14 bil- 
lions to the ten years beginning with 1897. Here, 
in this last statement, is something that may well give 
us pause; for it takes these carefully-compiled gov- 
ernment statistics to render it credible, that one-third 
of the total exports for a period of 117 years is due 
to the commercial expansion of the last ten years. Of 
the 37% billions representing the aggregate imports 
since 1790, about one-half came in during the twenty- 
two years beginning with 1885. 

————o+0+2 
THE COMMERCIAL SUPREMACY OF NEW YORK. 

Apropos of the rapid growth of our commerce, it 
will be gratifying to the residents of New York to 
learn that this city easily maintains its commercial 
pre-eminence. A summarization of the business of the 
past year by ports of entry and departure, shows 
that New York continues to handle about two-thirds 
of the entire foreign commerce of the United States. 
Next in importance comes Boston with 7 per cent, fol- 
lowed by New Orleans with 6 per cent, Galveston 5% 
per cent, Philadelphia 5 per cent, Baltimore 4% 
per eent, San Francisco with not quite 3 per cent, 
Savannah 2% per cent, Puget Sound 2 per cent, and 
Buffalo and Detroit each with a little over 1 per cent, 
the above percentages having reference to a total for- 
eign commerce of $2,970,000,000. If we consider the 
exports only, the percentage list of the total expor- 
tations, by ports, shows New York to be first with 
35 per cent to its credit. The general currents of the 
export trade are shown by the figures of the exports 
arranged by principal sections of the country; ac- 
cording to which, Atlantic coast ports are credited with 
61 per cent, Gulf ports 21 per cent, northern border 
and lake ports 10 per cent, Pacific coast ports 6 per 
cent, and Mexican border ports 2 per cent. The Bureau 
of Statistics is to be congratulated on the new and 
more scientific classification of the year’s commerce 
which was adopted by the Department last year, and 
receives its first publication in the present volume. 
All articles are now subjected to a twofold classifica- 
tion to show, first, the condition in which they enter 
commerce, whether raw or manufactured, and, if the 
latter, whether partially manufactured or wholly man- 
ufactured; and second, whether intended for food or 
to meet other necessities of life. This classification 
makes it possible to trace the development of domestic 
industry in each group of articles, and ascertain what 
changes are occurring in the position of the United 
States, as regards its ability on the one hand to sup- 
ply its own requirements for food or manufactures, 
and on the other to sell in foreign markets domestic 
products in competition with those of other coun- 
tries. 
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HEALTH CONDITIONS AT PANAMA, 

The last monthly report of the Sanitary Department 
at Panama, which has been doing such successful 
work under Col. Gorgas, shows that health conditions 
continue steadily to improve, both in the laboring 
force and the civil population. The two causes of 
highest mortality among the working force were pnéu- 
monia, which was responsible for twenty-six deaths, 
and malarial fever, from which fifteen deaths occurred. 
In the total working force of 5,554 white Americans 
there were but two deaths during the month, one 
from fever and the other from consumption; al- 
though the consumption case cannot be charged to con- 
ditions at the Isthmus, seeing that the patient was 
well advanced in that disease when he arrived from 
the United States, and worked only a few days be- 
fore being entered upon the sick reports. The pres- 
ent conditions would give a rate of mortality for the 
American whites of 4.2 per thousand per year, which, 
if we bear in mind how pestilential was the condition 
of the canal zone when the present Sanitary Depart- 
ment took charge, must certainly be considered to be 
a most creditable result. The average sick rate also 
continues to fall; for whereas in August last there 
was an average of 42 per thousand constantly sick, 
in January of this year the figure had fallen to 26 
per thousand, and in February to 24 per thousand. 
There were three cases of smallpox during the month; 
but two of these were taken off incoming ships by 
the Quarantine Department, and only one originated 
on the Isthmus. In the latter case all the usual pre- 
cautions of disinfecting and isolation were observed, 
and no further cases occurred. There has been no 
case of yellow fever on the Isthmus since May of 
1906. It is evident from this report that, when the 
Department claims for the canal zone health condi- 
tions that compare favorably with those in the more 
southerly States of the Union, it is making a state- 
ment which is well within the truth. 

—_ —-——_ —- ++ oe 
FULL ELECTRIC SERVICE ON THE NEW YORK CENTRAL. 

Complete electric service over the zone extending 
between the Grand Central station and Highbridge 
on the main line was instituted on April 238, when, 
for the first time, the Twentieth Century, the Empire 
State Express, and other noted trains were hauled 
through the Park Avenue tunnel by electric locomo- 
tives. For several months the local and suburban 


trains of the company have been under electric onera- - 


tion, part of them under the multiple-unit system, 
and the rest hauled by the new 95-ton locomotives. 
The change from electric to steam locomotives is 
made at Highbridge in four or five minutes; but the 
company expect ultimately to reduce this time to 
two minutes. The party of officials which went out to 
Highbridge was treated, incidentally, to a display of 
the great hauling power of the new equipment, when 
one of these locomotives picked up a disabled steam 
locomotive, with its freight train of fifty-six cars, 
and hauled it to the yard with comparative ease. 
_————_—_ +> -_ oo ——____— 

THE PRESIDENT’S INLAND WATERWAYS COMMISSION. 

The appointment by President Roosevelt of an In- 
land Waterways Commission was a step of far greater 
importance and wider scope than is generally sup- 
posed. The Commission is the outcome of the earnest 
work done by the advocates of improved navigation 
for the Mississippi Valley, and the work of the Com- 
mission will be concerned particularly with inland 
navigation. This last is a question which is attracting 
widespread attention in Europe, where there is a 
marked revival of interest in the question of the re- 
building and development of inland canal systems. 
It has been suggested by one of our contemporaries 
that the scope of the Commission should be broad- 
ened so as to také in the whole question of the natural 
water resources of the United States, not merely in 
its relation to canals, but as it affects all of the 
many and important interests which depend direct- 
ly or indirectly upon the natural sources of water 
supply. Among these may be mentioned, in addition 
to navigation, the development of water power, the 
extension of irrigation, the control of floods, and the 
prevention: of the disastrous washing away of surface 
soil by uncontrolled rainfall. The work of the Com- 
mission should include such important questions as 
that of the conservation of the Adirondack water 
supply, which is now being made the subject of heated 
discussion at Albany. Its natural water supply con- 
stitutes one of the most valuable assets that a coun- 
try possesses, The interests affected are so diverse, 
and in many cases so opposed, that the only satisfac- 
tory way to distribute its benefits equitably, and to 
the highest advantage of the many as against the 
few, would be to maintain all sources of water supply 
under State or Federal ownership and control. 

a tp 
NO BIDS FOR THE NEW SUBWAY. 

The figures presented by the Interborough Com- 
pany in the letter of their chairman, Mr. Shonts, to 
the Rapid Transit Commission, explaining why they 


May 4, 1907. 
did not put in any bids for the construction and 
operation of the new subways, will come as a sur- 
prise to those people who believe that enormous profits 
are to be realized from any new subway lines that 
may be built in this city. The company state that 
the engineering advisers of the company, including 
Mr. William Barclay Parsons, who designed, and Mr. 
John D. Macdonald, who built the existing subways, 
have estimated that the new Hast Side subway on 
Lexington Avenue and the new West Side subway 
from 42d Street to the Battery, aggregating about 
thirty-nine miles of single track, would cost for con- 
struction and equipment $88,000,000, as compared 
with a cost of only $71,000,000 for the existing rapid 
transit lines, which comprise in all sixty-three miles 
of single track. In other words, the engineer and 
contractor who built the present subways at a cost 
of $1,130,000 per mile, estimate that the cost of the 
new subways, if built according to the present speci- 
fications and requirements, would be $2,250,000 per 
mile. 

The reasons given for this increase in cost are, 
that it is partly due to the requirements of the present 
law, to the increase in the price of materials and 
labor, and to the fact that while fourteen miles of 
the present line is on elevated structure, all of the 
new line must be built underground. The principal 
increase in cost, however, is said to be due, first to 
the onerous provisions of the new contract and plans 
and specifications, leading to “unnecessary” increase 
in the cost of construction; second, the adding of the 
cost of all easements to the cost of the subway; third, 
the purchase of private property for station entrances; 
fourth, greatly increased responsibility for damages; 
fifth, an increase in the diameter of the tunnels; and 
sixth, the fact that the express and local tracks on 
Lexington Avenue are. upon different levels, an ar- 
rangement which adds materially to the cost. 

Mr. Shonts’s letter states that for these reasons, as 
above given, if the company were to build the proposed 
extension in conformity with the Commission’s plans, 
specifications, etc, and using the city’s credit for the 
cost of construction, and assuming that the new lines 
receive all the traffic which they could carry, it would 
not be possible to make net earnings above operating 
and maintenance expenses, sinking fund payments and 
taxes, sufficient to pay the interest on the city’s bonds 
and five per cent upon the additional capital invested. 

The Interborough Company state, however, that they 
are prepared to build the upper East Side and lower 
West Side extensions, provided that the cost of con- 
struction can be brought within the city’s borrowing 
capacity, and the terms of the contract are such 
that the company may reasonably expect the earnings 
from these additional subways to be sufficient to cover 
the interest and sinking fund upon the bonds of the 
city issued for their cost; a proper annual charge 
for depreciation; and interest upon the company’s 
additional investments for which the city’s bonds will 
not be issued. 

This means that the Interborough Company are pre- 
pared to build the subways if they are permitted to do 
so in their own way and on their own terms. Hence it 
looks as though the question must now be faced, as to 
whether it is advisable for the city to build and oper- 
ate the new subways with its own money and with its 
own staff. 
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QUARRYING GLACIER ICE, 


In Switzerland, since the introduction of electric 
railways, a new and somewhat strange industry has 
been established in the Alpine districts, namely, the 
quarrying of glacier ice for distribution in the large 
cities. Certain of the Swiss communes or districts 


‘have been able to grant concessions of their glaciers 


for this purpose, and considerable sums have been ex- 
pended in constructing ice slides or troughs, in which 
the blocks of ice, many of them being of large size, 
blasted out of the glacier are transported to the 
vicinity of the stations for conveyance, in carefully 
refrigerated vans or cars, to Lyons and other large 
cities remote from the Alps. 

The method of blasting with black powder so as to 
avoid the discoloration and soiling of the ice, and 
the ability displayed by the engineers in erecting 
slides and in providing sufficient friction by means of 
curves to avoid excessive speed in the downward jour- 
ney of the ice blocks, show considerable ingenuity 
and skill, 

Glacier ice, which is perfectly pure and transparent, 
and which has many qualities which are greatly ap- 
preciated by the consumers, commands a higher value 
than that of the usual kind obtained from the lakes 
and ponds, A singular feature in connection with the 
preparation of the ice for the market is that it has 
cen found necessary to store it for some days in 
special warehouses, built like our own ice houses, 
those with double walls with sawdust between them, 
in order to remove a coating of frosted or non-trans- 
parent ice that tends to form on the surface of the 
block as it leaves the glacier. 
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THE HEAVENS IN MAY. 
BY HENRY NORRIS RUSSELL, PH.D. 

The eastern and western skies must do their utmost 
at this time of year to atone for the dullness of the 
southern. As we face the south, the only conspicuous 
star before us is Spica, in the constellation of the 
Virgin. The Crow (Corvus) contains some moderate. 
ly bright stars, but the Cup, and the tail of the Sea 
Serpent (Hydra) are by no means prominent. Libra 
(the Scales) contains two brightish stars. The Cen- 
taur and the Scorpion, which are now on the south- 
eastern horizon, are fine constellations, but we never 
see the best part of the former, and the latter has only 
begun to show itself, its brightest star, Antares, being 
just at the point of rising. 

Round the zenith are three fine star groups—the 
Lion on the southwest, the Herdsman (Bodtes) on 
the southeast, and the Great Bear to the north. 

Included between these three are the unimportant 
groups of the Hunting Dogs and Berenice’s Hair. Reg- 
ulus, the principal star of Leo, and Arcturus, which 
holds the same rank in Bodtes, are about equally far 
from the zenith. 

The bright star low in the northeast is Vega in the 
Lyre. Between this and Arcturus are the semicircle 
of the Northern Crown and the much larger group of 
Hercules. Ophiuchus, the 
Serpent Bearer, entangled 
with the Serpent which 
he carries, is coming into 
sight in the east. 

In the west, and pretty 
low down, we see the Lit- 
tle Dog, with its bright 
star Procyon, then the 
Twins, which besides the 
two bright stars, Castor 
and Pollux, now enjoy the 
presence of Jupiter, and, 
farthest to the right, Au- 
riga, the Charioteer, with 
the very bright star Ca- 
pella. 

Draco and Ursa Minor 
are to the right of the 
Pole, and Cepheus and 
Cassiopeia below it. 

It is interesting to com- 
pare the colors of the 
brightest stars. Procyon, 
Castor, Regulus, and Spica 
are all white, and Vega is 
almost blue. Capella and 
Pollux are yellow. Arc- , 
turus is reddish, and An- , 
tares and Alpha Herculis 
are fiery red. 

The reason for these 
differences had long been 
conjectured to be that the 
whitest stars are the hot- 
test, and so on; and this 
theory is more and more 
confirmed by observed 
facts. The spectra of 
some of the brightest of 
these stars have been 
very carefully studied, 
and (just as in the case 
of sun spots, mentioned 
not long ago) it is found 
that as we pass from An- 
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of such red stars as Antares, but in Arcturus they do 
not appear, and there is no trace of them in the sun, 
except in some sun spots. We therefore conclude that 
the surface of Antares is probably cooler than the are, 
and that of Arcturus is as hot or hotter. For other 
reasons we are sure that the sun surface is much 
hotter than the arc. 

It may be asked, Why then does an arc light look 
so blue—bluer even than Vega? The answer is that 
part of the light of an arc lamp comes from the incan- 
descent carbon vapor between the poles, and this is al- 
most entirely blue and violet (showing as splendid 
bright bands in the spectroscope). 

THE PLANETS, 

Mercury is morning star till the 24th, when he 
passes almost exactly behind the sun, and becomes an 
evening star. He is visible to the naked eye only dur- 
ing the first few days of the month, in the morning 
twilight. 

Venus is morning star in Pisces, and rises at about 
3:30 A. M. in the middle of the month. 

Mars is in Sagittarius, very far south. He is ap- 
proaching opposition and growing more conspicuous. 
He is twice as bright at the end of May as at the 
beginning, while his distance from us decreases from 
69 to, 50 millions of miles. He rises a little before 
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Inthemap, stars of the first magnitude are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four-pointed; fifth magnitude (very few), three-pointed; counting the points only as shown inthe solid outline, without the inter- 


tares to Arcturus, and 
from the latter to Capel- 
la or the sun _ (whose mediate lines signifying star rays. 


spectra are very much 
alike) the same changes take place in the relative in- 
tensity of the lines of iron, calcium, etc., in their 
spectra that happen when we increase the temperature 
of a terrestrial source in our laboratory. Changes 
of the same sort, and in the same direction, carry us 
from the spectrum of the sun to that of Procyon, then 
to Sirius or Vega, and finally to the bright stars of 
Orion. It is very probable that these denote a further 
increase of temperature; but in this case we cannot 
be quite so sure about it, for it is impossible to get 
temperatures in our laboratories even as great as that 
of the sun, and so we have no standards of comparison 
except uncertain ones in electric sparks, where other 
influences besides temperature are probably at work. 

It is probable that the highest steady heat one can 
at present produce—namely, that of the electric arc— 
lies between the temperatures of Antares and Arc- 
turus. The strongest evidence of this is as follows: 
If we put the metal titanium, or one of its compounds, 
into an electric arc, the hottest part of the arc shows 
a spectrum of bright lines, due to the metal, while 
the outer part of the “flame” of the are gives bright 
bands, which are believed to be due to the oxide of 
the metal, which at the higher temperature of the arc 
is decomposed into its elements, 

Now these bands are very conspicuous in the spectra 


midnight during the early days of the month, and 
appears a little earlier each evening until on the 30th 
he comes into sight about 10:30 P. M. It will be an- 
other month before he is conveniently observable in 
the evening. 

Jupiter is evening star in Gemini, setting at about 
10:30 P. M. in the middle of the month. 

Saturn is morning star in Aquarius, and rises at 
about 2 A. M. on the same date. 

He will be a very interesting object, for powerful 
telescopes, for the earth and sun are on opposite sides 
of the plane of his rings, and we consequently see the 
dark side of them. Only the edge is visible, and this 
only with large instruments, as an exceedingly fine 
hair line of light. 

Uranus is in Sagittarius. On the 1st he is in con- 
junction with Mars, being 46 sec. of arc north of the 
latter. 

Neptune is in Gemini, close to Jupiter. They are 
in conjunction on the 21st, Jupiter being exactly one 
degree north of Neptune. 

THE MOON. 

Last quarter occurs at 5 P. M. on the 4th, new moon 
at 4 A. M. on the 12th, first quarter at 8 A. M. on the 
20th, and full moon at 9 A. M. on the 27th. The moon 
is nearest us on the 28th, and farthest away on the 
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16th. She is in conjunction with Uranus and Mars on 
the 2d, Saturn on the 7th, Venus on the 9th, Mercury 
on the 10th, Jupiter and Neptune on the 16th, with 
Uranus once more on the 29th, and Mars on the 30th. 

A comet, visible in a small telescope, was discovered 
by Mellish at Madison, Wis., on the evening of April 
14. It is in Gemini, moving very speedily northeast- 
ward. From this rapid motion it may be assumed that 
it is now near the earth, but will soon recede from it 
and grow fainter. 

Princeton University Observatory. 

i igs YP SS 
DEVELOPING PHOTOGRAPHIC PLATES IN 
DAYLIGHT. 

E. Demole, of Paris, brings out some new points as 
to the reversal of photographic images, and what has 
a great practical value is his method of developing a 
plate in daylight. The present researches were made 
starting with the following well-known facts, first that 
a sensitive photographic plate submitted to the action 
of bichromate of potash has the property, when wash- 
ed and dried, then exposed under a negative, of repro- 
ducing this negative by developing in daylight; sec- 
ond, a long exposure changes the latent image, which 
is then found to be reversed on developing; third, 
when the sensitive layer is used in connection with 
oxidizing substances, these 
facilitate the reversing of 
the image. The writer 
proposes to observe the 
action of the low oxidiz- 
ing substances on the lat- 
ent image. When we 
plunge into a solution of 
potassium ferricyanide of 
one per cent strength a 
plate which has received 
a luminous’ impression, 
rinsing it and then de- 
veloping it in a bath of 
hydroquinone and _ potash, 
with sulphite of soda, we 
find two remarkable re- 
sults. First, that the plate 
may have been much over- 
exposed without, however, 


hastening ° the develop- 
ment nor injuring the 
plate. The oxidizer acts 


here as a regulator of the 

time of exposurc. Sec- 
| ond, if we develop by the 
white light of a candle, 
the plate will be a posi- 
tive instead of a negative, 
as would have happened 
with red light. The re- 
versing of the image takes 
place even after a very 
short exposure, but the 
image is sharper after a 
long exposure. Such 
phenomena resemble those 
of solarization. The same 
effect can be produced 
with certain bromide pa- 
pers, adding five per cent 
of glacial acetic acid. If 
the exposure is prolonged 
beyond a certain limit, the 
image undergoes a second 
reversal in the inverse 
sense. Thus with a Lumi- 
ére plate exposed under a 
negative at 18 inches from 
an arc lamp, one second 
exposure will give a good positive plate, if we develop 
by red light. If we prolong the exposure, and then oxi- 
dize the plate, we can expose from 1 to 170 seconds and 
always obtain a reversed plate, that is, a negative. 
At 180 seconds we first have a positive on developing, 
but this soon turns to a negative. Using 7 minutes 
exposure, the positive comes up and then is not modi- 
fied much, while at 14 minutes exposure the positive is 
fixed and indestructible, and here we realize the prob- 
lem of developing by white light which has been so 
much sought for. If we suppose that the latent photo- 
graphic image is formed of a sub-bromide of silver, 
Ag,Br, coming from the decomposition of the bromide 
by light in presence of gelatine which can absorb 
the bromine, the sub-bromide of silver, which is a very 
unstable body, will easily be oxidized and give an oxy- 
bromide Ag—O—Br according to the equation 4 (Ag, 
Br) + 4H,O + 30, = 4 (Ag—O—Br) + 4 AgOH -+- 
2H,.0. This Aypothetical oxy-bromide of silver, which is 
not easily reduced by the sole action of the developer, is 
more easily reduced by the combined action of the de- 
veloper and white light, but is less promptly reduced 
when the surrounding silver bromide has not been 
altered by oxidation. Then the latent image is stable 
and the surrounding surface not being so, the mage 
is reversed. 


At 9 O'Clock: May.? 
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NAOSAURUS: A FOSSIL WONDER. 
BY WALTER L. BEASLEY. 

In completing and presenting to public view the 
first and only complete mounted skeleton in the world 
of a remarkable fossil wonder, the carnivorous reptile 
Naosaurus, from the Permian of Texas, Prof. Henry 
F.. Osborn, one of America’s foremiost paleontologists, 
and the curator of the Department of Vertebrate Pale- 
ontology in the Museum of Natural History, New 
York, has scored a decided technical achievement, and 
has likewise made a noteworthy contribution to sci- 
ence. This new and imposing mount forms a valuable 
and instructive addition to the unequaled display of 
extinct animal life of the North American continent 
now to be seen in the halls of the museum, largely the! 
result of sixteen years of systematic explorations in! 
the West, mainly supported by and entirely carried 
out under Prof. Osborn’s personal direction. This an- 
cient Pelicosaurian, hitherto unpictured in full and 
practically unknown to the outside world, is considered 
one of the first and oldest land vertebrates that ever 
trod western America. 

The writer, through the courtesy of Prof. Osborn, 
made a typical series of photographs of the specimen 
here shown, and presents a popular description of this 
unique and little-known animal destined to attract 
widespread attention both in the United States and 
abroad. The main parts of the skeleton, except the 
skull and limbs, were found by Mr. Charles H. Stern- 
berg in 1896 on Hog Creek, Baylor County, north- 
western Texas. The discoverer was a collector at that 
time for the late Prof. E. D. Cope, of Philadelphia. 
The latter, together with Prof. Marsh, of Yale Uni- 
versity, made pioneer researches in the fossil fields of 
the West from 1870 on, recovering a considerable num- 
ber of extinct forms. Prof. Cope’s famous collection 
containing thousands of specimens, however, from lack 
of facilities for their preparation and exhibition, was 
stored in the basement of Memorial Hall, Philadelphia, 
away from all scientific inspections and sight of pub- 
lic eyes. Through the generosity of President Morris 
K. Jesup, it was purchased for $50,000, and brought 
to New York, where the specimens are gradually being 
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mounted for exhibition. One of the rare, choice speci- 
mens, and unquestionably about the most curious in 
appearance and structure of the Cope collection, was 
the carnivorous reptile Naosaurus, whose marvelous 
Shape was publicly shown for the first time at the re- 
cent exhibition of the New York Academy of Sciences, 
in conjunction with the annual meeting of the Ameri- 
can Association for the Advancement of Science. As- 
sembling the composite skeleton, restoring missing 
portions, and determining the correct and approximate 
pose, in the utter absence of almost any comparative 


Skull of Eryops, a Giant Salamander-like Animal 
Which Probably Constituted the Chief Prey 
of Naosaurus. 


A Clay Model of the Giant Carnivorous Lizard Naosaurus. 


The Head, Showing the Great Battery of Sharp, ‘liger-like Teeth. 
NAOSAURUS : 


A FOSSIL WONDER. 
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material a8 a guide, required the expenditure of much 
time and the employment of an unusual amount of 
the most skillful paleontological technique. About the 
only surviving animal structure bearing a slight re- 
semblance to that of Naosaurus, and to which the 
latter is remotely related, is the very primitive ex- 
isting Tuatera lizard (Sphendon punctatus) of New 
Zealand, whose form is of extreme value and interest 
to the paleontologist, insomuch as it has preserved 
with very few changes the common ground plan or 
skeleton framework from which the modern lizards, 
crocodiles, dinosaurs, and naosaurs have been derived. 
The latter was an early and very specialized offshoot 
of this original stem form, An idea of the painstaking 
and thorough attention bestowed upon the specimen 
may be gleaned from the fact that Dr. W. D. Matthew, 
the associate curator, spent three months of critical 
study in working out a single problem in connection 
with the assemblage of the skeleton. 

The difficult points embodied in its final mounting, 
such as adjusting and setting the many fragile, frag- 
mentary parts, was a fine piece of modern fossil engi- 
neering accomplished by Chief Preparator Adam Her- 
man under the direction of Prof. Osborn. By the open 
or free mounting employed, every bone, etc., can be 
conveniently removed and replaced without interfer- 
ence with adjoining parts. For the bracing of the deli- 
cate elongated spines, a hole was bored from the top 
clear through each, and a steel wire or rod inserted, 
which was fastened to the supporting framework. The 
mechanism of the latter is clearly shown in one of the 
broadside views here reproduced. The most extraordi- 
nary and striking feature of this animal is the series 
of elongated neural spines, the actual continuation of 
the vertebral columns, ranging from three inches to 
nearly a yard in height. Protruding out on each side 
of these are rows of bony spurs or points, like the 
cross-yards of a mast, the whole forming a curious 
armored and elevated fin on the back, spread out like 
a huge fan from head to tail. In trying to account for 
some practical use of this ‘puzzling and mysterious 
appendage, Prof. Cope advanced the hypothesis that 

(Continued on page 370.) 


The Complete Mounted Skeleton of the Permian Lizard 


Naosauruse 


Mr. Charles R. Knight at Work on the Clay Restoration of the Naosaurus. 
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A MILITARY WIRELESS TELEGRAPH EQUIPMENT. 
BY A. FREDERICK COLLINS. 

The importance of wireless telegraphy in the game 
of war has been amply demonstrated in the past, espe- 
cially in the Russo-Japanese conflict, and as a result 
of its acknowledged strategic 
value in military and naval 
operations, the powers of thc 
world are alert for new sug- 
gestions in this regard, and 
are constantly testing im- 
proved methods and systems. 

The first attempt to employ 
wireless telegraphy in actual 
warfare was made very early 
in the beginning of the art by 
Marconi, who at the request 
of the British War Office de- 
signed some special sets of 
instruments capable of with- 
standing rough usage for the 
British-Boer war. It was the 
intention of the War Office to 
establish wireless communi- 
cation between the base of 
supplies and the railways, but 
when the inventor’s assist- 
ants arrived at the scene of 
action the officers were ex- 
ceedingly anxious to have the 
apparatus sent to the front, 
for it was fully realized that 
such service would prove ex- 
ceptionally advantageous, for 
here was a factor that was 
wholly unknown to the Boer commanders. The oper- 
ators and the equipment arrived in South Africa in 
December, 1899, and were subsequently conveyed to 
De Aar, where one of the stations was to be tempo- 
rarily located; but it was soon found that no arrange- 
ments had been made to supply the mast, and as the 
country at that point was quite barren of trees the 
means for elevating and sustaining the aerial wire 
was not forthcoming and the whole project was about 
to be abandoned. Major Baden-Powell saved the day 


The Receiver and Accessories Packed 
Upon a Horse. 


by suggesting the use of kites, and with Capt. Ken- 
nedy’s aid he constructed a number of these devices 
and communication was finally established. 

The transmission, however, was not wholly success- 
ful, for the wind was variable and constantly shifting, 
and under these conditions it frequently occurred that 
when there was a dead calm at one station there would 
be a gale blowing at the other, with the result that 
the kites could not be flown at either place; on the 


The Complete Field Equipment Installed. 
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other hand, on days when the atmospheric conditions 
were such that the kites could be raised and main- 
tained, messages could be easily sent and received 
between the De Aar and Orange River stations, a dis- 
The lessons taught by. this experi- 


tance of 70 miles. 


ment stimulated Marconi to design an outfit that would 
eliminate the troublesome aerial, and this he did by 
substituting for it a metal cylinder twelve or fifteen 
feet in height; this cylinder was mounted on top of a 
petrol-driven automobile and was so arranged that it 
would lie flat on the roof of the machine when it 
was being transported across the country. With this 
form of apparatus and aerial, he was able to transmit 
messages a distance of about 20 miles. 

In 1902 the Braun-Siemens & Halske Company de- 


The Pedal Motor Generator Set, Showing the Outfit Ready 


for Use and Packed for Transport. 


signed a wireless telegraph equipment for the German 
army maneuvers, and this was placed in charge of the 
Royal Military Airship Battalion. The instruments 
of this portable military outfit were similar to those 
of the stationary sets then manufactured by the above 
company in so far as the transmitter and the receptor 
were concerned, and these were mounted on regulation 
gun carriages. The transmitter consisted of a small 
gasoline engine, belted to a dynamo. The latter sup- 


The Sending and Receiving Apparatua. 
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plied the energy for operating the induction coil, and 
these appliances, together with the accessories, were 
affixed to one of the gun carriages and formed the 
transmitting unit. The receptor embraced a coherer, 
relay, tapper, and Morse register, and these were like- 
wise mounted upon a second 
gun carriage and formed the 
receiving unit. The _ car- 
riages were placed in tandem 
and drawn by six horses. 

A valuable addition to the 
equipment was a small hyd- 
rogen balloon for elevating 
the aerial wire in calm 
weather, and this permitted 
the telegraph to be operated 
on days when light airs pre- 
vailed. The gas for inflating 
the balloons was compressed 
in cylinders and carried on 
the carriage with the receiv- 
ing apparatus. 

During the trials of this 
portable apparatus, which 
were witnessed by the Ger- 
man Hmperor, forced marches 
under the strenuous condi- 
tions of actual warfare and 
hard runs across country at 
breakneck speed were made. 
These tests were so success- 
ful that a large number of 
the outfits was purchased by 
the Russian government and 
used during its recent war 
with the Japanese. Since this memorable conflict 
many changes have been made in the design of wire- 
less telegraph apparatus, and much that was consid- 
ered good practice then is completely out of date at 
the present time. One of the requirements for a mili- 
tary set of instruments is that it shall be readily 
transportable so that it can follow the movements of 
the troops in the field, and it must furthermore be 
possible to carry it on the backs of horses or even by 
the soldiers should occasion arise for such transport. 


The Apparatus for Two Stations Packed Upon a 
Cart for Field Service. 


While kites and balloons are still used in the army 
for wireless signaling, both are hardly satisfactory in 
actual warfare, for the former require almost constant 
attention, and both, if carried to any considerable 
height, will expose the position of the troops to the 
enemy; hence masts are usually preferred if the range 
to be covered is not too great. Again, gasoline can- 
not always be obtained for the engine, and conse- 
queutly another means of generation is desirable. 


The Transmitter and Accessories Packed Upon 
a Horse. 


Knockdown Stand and Aerial Wire Equipment 
Mounted Upon a Pack-Horse. 


A MILITARY WIRELESS TELEGRAPH EQUIPMENT. 


Pedal Motor Generator Ready for Transport Over 
Rough Country. 
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These untoward features led to the design of the sets 
by the Telefunken Wireless Telegraph Company, of 
Berlin, in which light, jointed metal masts are used 
instead of kites and balloons, manually-operated dyna- 
mos are employed instead of motor-driven generators, 
and auto-detectors and telephone receivers are substi- 
tuted for the old-style coherers and Morse registers. 

The new type of portable sets are especially useful 
for cavalry and infantry scouting service, as well as 
on the fighting line. The source of energy consists of 
a small direct-current, shunt-wound dynamo geared to 
a pedal arrangement and attached to a bicycle frame; 
it is made up of ten pieces and can be put together in 
five minutes. One man can easily drive the dynamo 
at a speed of 1,300 revolutions per minute, when it will 
develop one ampere at 45 volts. The driving gear and 
the dynamo complete weigh about 100 pounds. 

The transmitter comprises the dynamo with a pilot 
lamp, the induction coil with its interrupter and con- 
denser, a plug switch, and a Morse key, while the 
closed oscillation circuit includes the spark-gap, Ley- 
den jar condenser, the secondary of the induction coil, 
and a tuning inductance coil. Finally, the open oscilla- 
tion circuit is formed of the aerial wire net, a counter- 
poise net, or artificial ground, and an extension coil. 
The weight of the transmitter with its interrupter 
and condenser is less than 73 pounds. 

The receptor includes the aerial wire systems, an 
oscillation transformer, an adjustable condenser in 
series, and an electrolytic detector with a fixed con- 
denser in parallel. In the internal circuit there are 
inserted three choke coils, a head telephone receiver, 
an adjustable resistance, and three or four dry cells. 
The conductors leading to the high-frequency circuit 
are insulated with especial care and are silver plated 
to reduce the losses by damping to the greatest possi- 
ble extent. The receptor weighs complete about 22 
peunds, 

The mast is made of magnalium, is 50 feet in height, 
and is built up of eight sections each of which is 6.25 
feet in length. This carries an aerial wire net formed 
of six phosphor bronze stranded wires 8.25 feet in 
length. When set up, the mast is insulated from the 
earth and serves as a conductor to carry the high- 
frequency currents to the aerial wire net. 

The counterpoise, which is the equivalent of the 
usual earth connection, is formed of six radiating aerial 
wires and is attached to a ring surrounding the mast 
but insulated from it three feet above the ground. 
The mast weighs 73 pounds and the aerial wire sys- 
tem weighs 110 pounds. The total weight of the equip- 
ment is about 440 pounds, 

The portable station when set up has a range of 
over 30 miles across level territory or about 18.5 miles 
in a mountainous country; the entire apparatus can 
be packed in a two-wheeled transport cart, if desired, 
the entire weight of the cart and apparatus being in 
the neighborhood of 1,900 pounds. This cart is in- 
tended to carry the apparatus for both stations to a 
point where the officers in command have taken up 
their position and where the first station is to be set 
up. The apparatus for the second station is then 
mounted on the pack saddles of horses which advance 
with the troops. The entire weight carried on each 
horse does not exceed 110 pounds. 

A field staff of seven men is required, an officer, a 
non-commissioned officer, and five men for erecting the 
mast and two men to hold the horses. The entire sta- 
tion can be erected in twenty minutes, and then one 
man is sufficient to operate the transmitter and recep- 
tor, while two men are needed alternately to drive the 
pedal dynamo. Should the infantry use the equipment 
and the nature of the ground will not permit the appa- 
ratus to be moved by horses, bamboo frames are pro- 
vided from which the heavier parts are suspended, and 
these are carried by eight men. 

O18 1 ee 
NAOSAURUS: A FOSSIL WONDER. 
(Continued from page 868.) 
perhaps the high back crest resembled the branches of 
some shrubs then growing, and served to conceal the 
animal in a bushy region, affording a sort of protec- 
tive covering and hiding place to screen him from 
sight when pursued by enemies. Then, again, it is 
thought that the lofty fin may have been employed at 
times as a sail, whereby the creature navigated the 
Permian lakes; the latter, however, is not to be taken 

seriously. ; 

There is absolutely no plausible theory or definite 
use known for this back elevation; it may have been 
employed in some manner as a means of defense and 
protection against the attacks of adversaries, who 
nearly always pounced upon the back of their victims, 
or possibly it was an ornament simply. It is believed 
that Naosaurus was one of the dominant and most for- 
midable monsters of his time. The specimen here 
pictured was 814 feet long and nearly 4 feet high. 
While his habits are not fully known, yet from the 
structural make-up of the skeleton it is thought he was 
an awkward, slow-moving creature with a small brain, 
his actions being chiefly automatic, reflex, with little 
or no intelligence and cunning. It is probable that the 
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animal could not raise his body far above the g.‘ound, 
and moved or crawled along after the fashion and gait 
of a crocodile. The tall spines were most likely cov- 
ered with muscle or membrane. The feet were sup- 
plied with sharp claws, two inches long. The head 
was enormously large in proportion to the body. The 
legs and neck were short, the tail exceptionally so, 
being 21%4 feet long. The hind feet were smaller than 
the fore feet which is just the opposite of the case in 
modern lizards. The eyes were large and set far back 
near the top of the head. In foraging for food the rapa- 
cious lizard was not a vegetarian, but satisfied his 
appetite and waged constant warfare upon the numer- 
ous animals of his day, which varied in size from that 
of a salamander to a Florida alligator. His jaws had 
an extensive battery of sharp tiger-like teeth. Some 
of the front tusks, nearly 3 inches long, were well 
adapted for his flesh-eating habits. Some of the con- 
temporary animals, like Eryops, were large, with broad 
flat heads, 20 inches long and over a foot wide; ene of 
these is here shown. This giant salamander is 
thought to have formed the chief prey of the lizard. 
The sharp tooth mechanism indicated that Naosaurus 
probably tore off and swallowed the flesh of his victims 
whole without chewing. 

Prof. Osborn, in a forthcoming Museum Bulletin, 
devoted to a preliminary technical description of the 
present skeleton, says: “The reader will, therefore, 
thoroughly understand that the assemblage is largely 
composite. It serves, nevertheless, to give us for the 
first time an adequate conception of the unique and im- 
posing characters of these great extinct forms. It is 
probable that Naosaurus was a somewhat more robust 
animal, but otherwise much like Dimetrodon. The 
limbs and feet used in this assemblage may fairly rep- 
resent Naosaurus, but more probably belong to a large 
species of Dimetrodon. We are struck by the enormous 
and powerful head, which was supported by ligaments 
attached to the stout neural spines of the anterior cer- 
vical dorsals; the elongated back, from which radiate 
like the rays of a fan the greatly elongated neural 
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DIAGRAM OF THE WIRELESS APPARATUS, 


spines, the transverse bars of which suggested the 
name Naosaurus or ‘ship lizard’ to Prof. Cope. An- 
teriorly the spines almost overhang the back of the 
head, posteriorly they are sharply retroverted into a 
horizontal plane. The fore limbs supported by a very 
powerful shoulder girdle, with relatively large and 
more powerful hind limbs. The horizontal position of 
the humerus and femur and the sharp angulation of 
the ankle joints are conditioned by the peculiar posi- 
tion of the articular facets. The pose is taken from 
a careful study of some of the existing lizards. The 
skull is modeled from a comparative study of several 
Pelicosaur skulls in the American Museum, with the 
assistance of one loaned by Prof. S. W. Williston 
from the University of Chicago. It is probably sub- 
stantially correct. The neural spines of the anterior 
dorsals are directed upward, and partly expand at the 
extremities to support the stout ligaments attached 
to the occiput of the skull. As we pass backward the 
spines become more slender and assume a vertical, an 
oblique, and finally a curved retroverted position, hori- 
zontally overhanging the sacrum and anterior portion 
of the tail. The vertebral formula is approximately: 
Rib-bearing cervicals, 5; rib-bearing dorsals, 19; sacrals, 
5; céudals, 25.” 

For want of a better descriptive word the term “fin 
back” has been employed to designate this animal, 
though in a somewhat misleading sense, as the only 
similarity to a fish’s fin is one of appearance, and not 
at all in construction. This high back crest in the 
lizard was undoubtedly a rigid and bony growth. Both 
Naosaurus and its allied contemporary, Dimetrodon, 
stand out absolutely unique as the only representa- 
tives of the whole animal world possessing this as- 
tonishing and immense growth of the spines. 

In estimating the age of this creature according to 
geological reckoning, figuring the Permian epoch as 
half of the Age of Amphibions, viz., 2,500,000 years, 
7,000,000 for the Age of Reptiles, 3,000,000 for the Age 
of Mammals (the 50,000 years of the Age of Man be- 
ing negligible), it is probable that Naosaurus trod the 
primeval lands and roamed around the shores of the 
great Permian lakes of Texas about 12,000,000 years 
ago. This animal therefore flourished millions of years 


May 4, 1907. 


before the huge dinosaurs like Brontosaurus and others 
became dominant in the Age of Reptiles, being twice 
as old as the latter, and five times older than Hohippus, 
the little catlike four-toed horse of the Lower Eocene 
Age of Mammals. The Wichita Red beds of northwest 
Texas, in which the ancient remains of this land ver- 
tebrate were found, attain a thickness of 2,000 feet. 
The Permian beds are said to extend for 600 miles 
across Kansas, Oklahoma, Indian Territory, New Mex- 
ico, and Texas. The reader’s special attention is call- 
ed to the splendid and ideal front page drawing, exe- 
cuted by Mr. Charles R. Knight, who is universally 
recognized as the leading artist in this country in 
the painting and modeling of extinct animal life. The 
probable life appearance of this remarkable animal, 
with its high, sail-like fin or armored crest, char- 
acteristic pose, etc., is strikingly portrayed. The ex- 
ternal shape was completed only after very careful and 
critical examination of the skeleton and its structure, 
as well as other related forms, under the direction of 
Prof. Osborn, and consequently is based upon accurate 
scientific points. Both the painting and clay model 
of this and other animals, however, represent the 
present state of paleontological knowledge known in 
regard to them, and are subject to modifications and 
changes by future discoveries. The writer acknowl- 
edges his indebtedness to Prof. Henry F. Osborn for 
special courtesies extended in obtaining illustrations 
and material for this article. 


e+ Oe me - - 
Is There Water on the Moon? 

Some striking photographs made by Prof. W. H. 
Pickering of the volcanoes in the Hawaiian Islands 
serve to point out certain characteristics which they 
have in common with the craters on the moon. One 
photograph of a long crack, extending some miles, in 
the lava crust at Hawaii serves to emphasize Prof. 
Pickering’s belief that water or water vapor exists on 
the moon, and by irrigating cracks on the moon’s sur- 
face gives rise to vegetation in them, just as trees and 
shrubs have sprung up in the Hawaiian lava crack. 
In studying Erastothenes in 1904, Prof. Pickering 
found its interior seamed with numerous fine cracks. 
Watching some of these cracks soon after the sun 
arose on them he was able to see them broaden out 
and change gradually into canals. It is his belief 
that the cracks gave out water vapor, which fertilized 
the vegetation along their sides and in their neighbor- 
hood, and that it was the growth of this vegetation 
which produced the appearance of a canal. A further 
inference is that the canals on Mars, which become 
more clearly visible at some periods of the year, ow- 
ing to the melting of the Martian polar ice cap and 
the flooding of the waterways, are similar cracks on 
the surface of Mars. Cracks of the kind occur on the 
moon. The largest of them is that known as Sirsalis, 
which is 400 miles in length. It is possible also that 
they exist on the earth, though they are not readily 
discernible. It has sometimes been supposed that ter- 
restrial volcanoes lie along subterranean cracks. 
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Fritz Gold Medal Presented to Alexander 
Graham Eell. 

In the course of the exercises which marked the for- 
mal opening of the building of the United Engineering 
Society, the John Fritz gold medal was presented to 
Alexander Graham Bell, for the invention and intro- 
duction of the telephone. This is the third medal of 
the kind awarded. The first was given to Lord Kel- 
vin for his work in cable laying and the second to 
George Westinghouse for perfecting the air brake. 
Mr. Bell will depart for England in a few days and 
will receive the degree of doctor of science from the 
University of Oxford. Commemorative medals were 
given to R. W. Pope, secretary of the American Insti- 
tute of Electrical Engineers; Rossiter W. Raymond, sec- 
retary of the American Institute of Mining Engineers, 
and Mr. Hutton. 

a — - - ee — 
Prizes for Safety Devices. 

The American Institute of Social Service announces 
that in addition to the ScrenTIric AMERICAN medal, 
Francis H. Richards has offered a gold medal to be 
awarded annually by the Institute for the best inven- 
tion for safeguarding life, to be exhibited at the mu- 
seum relating to automobiles and motor boats, also an 
anonymous gift of $5,000 from a city outside of New 
York, for the American Museum of Safety Devices and 
Industrial Hygiene. It was announced also that Dr. L. 
L. Seaman has offered an annual prize of $100 for the 
best essay on the subject of safeguarding life. 
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The growing popularity of interlocking rubber tiling 
is shown by its invasion of new fields, being exten- 
sively used in kitchens, vestibules, and bathrooms of 
the better sort; in fine ocean liners, lake steamers, 
ferryboats, and yachts, where its non-slippery charac- 
ter and the fact that it remains unaffected by constant 
wrenching strains render it very valuable, and now it 
may be seen in one of the finest cathedrals in the 
country and in one of the largest of our public art 
galleries. 
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@orrespondence, 


Erosion Due to Expanding Wall of Gun. 


To the Editor of the ScIENTIFIC AMERICAN: 

The writer notices a new theory of gun erosion in 
your issue of April 138, 1907. Judging from the experi- 
ence the writer had early in the history of automo- 
biles, we are very positive that the new theory is right. 
The writer conceived the idea of using light drawn- 
steel shells for cylinders, and constructed several auto- 
mobile engines on that principle. Both theoretically 
and mechanically they appeared all right, but we were 
unable to get the power from the engines that we 
thought they should develop. The pistons would show 
perfectly tight on the compression stroke, and every- 
thing would apparently be all right, but under the high 
pressure of the burning charge we found that the 
walis would expand sufficiently to allow the gas to 
escape, and we therefore had to abandon the light 
drawn-steel construction on account of its elasticity. 

Pontiac, Mich., April 16, 1907. A. R. WELCH. 


——————- + ++ _— 
The Influence of Seasons on Earthquakes, 


To the Editor of the ScrentTiric AMERICAN: 

Referring to an item in the ScrenTiIric AMERICAN of 
October 6, 1906, entitled “The Alleged Influence of 
the Seasons Upon Harthquakes,” I beg leave to supple- 
ment the explanation of Mons, de Ballore with a 
thought which does not seem to have occurred to him, 
and which, I believe, would account for a very large 
percentage of the “earthquakes” reported during the 
cold season from northern latitudes; viz., that these 
are not earthquakes at all, but are due to: 

1. The freezing and cracking of the ground. 

2. The cracking of the ice in large bodies of water. 

3. The grinding of ice floes, where such are found, 
as here on Bering Sea. 

I believe that these three causes will explain nearly 
all of the alleged earthquakes reported from Alaska. 
I know that they will explain all of those reported 
from Nome and the surrounding country in the last 
seven years. CHARLES W. THORNTON. 

Solomon, Alaska, January 3, 1907. 
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Coffee Filter. 


To the Editor of the Scientiric AMERICAN: 

In your issue of March 23 there is an illustration 
of a recent patent, which goes to show how history 
repeats itself. Fifty-eight years ago I was using in 
my first housekeeping, in the western part of New 
York State, a precisely similar coffee filter, which I 
saw in common use among my neighbors, from whom 
I copied it. A coarse muslin bag contained the ground 
coffee, through which the boiling water was poured, as 
it hung in the coffee pot. In the heavy muslin hem 
finishing the top of the bag, four open buttonholes 
were worked at the four quarters of the bag. Through 
these two No. 10 wire rods about five inches long— 
bent round to a ring at one end, for hanging up with 
the bag, when washed, to dry—were put crosswise and 
holding the bag in the coffee pot, just as the patentee’s 
legs and rings inside do. It was very effective and 
simple, and we used it many years; yet it required con- 
siderable care and work. So when Marion Harland’s 
patented coffee pot with perforated tin strainer came 
on the market, we used that. 

While I am writing, permit me to add a most earn- 
est protest against the article I notice in your Notes 
and Queries department of March 30. A corresponderit 
N. L. in Query 10,485 most impertinently accuses you 
not only of error in your answer to him, and general 
childish ignorance, but also trying to cast ridicule 
on your correspondent, “as you frequently ‘do,” he 
writes. 

I have been an almost constant reader and sub- 
scriber of the SclENTIFIC AMERICAN for fifty-four years, 
and I have never seen anything but the most patient 
courtesy in that interesting department. I have won- 
dered again and again at the patient outlay of time 
and labor over sometimes the most puerile questions 
propounded. Instead of “casting ridicule’ on your 
correspondent, you have often and again taken pains 
to open their eyes to self-evident absurdities without 
expostulation for the waste of room. As one compe- 
tent judge (as far as time and attention are con- 
cerned) I express my sincere regret that you should 
be so ungratefully treated. R. WHITTINGHAM. 

Aikin, Md. 

—<— at 2 
Snowshoes for Wagons, 


To the Editor of the ScIrenTIFIC AMERICAN: 

I am one of your readers for the last ten or twelve 
years, and I have read almost everything in your 
valuable paper ever since. 

Having to travel much this winter, I could not fol- 
low the reading of your paper regularly, and to-day 
in reading the back number of January 19, 1907, your 
article on “Snowshoes for Wagons” attracted my sight, 
and I cannot pass Over it without a few comments. 
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These shoes are not new at all in this part of the 
Province of Quebec. To see snowshoes being used and 
put under wheels is common enough, chiefly at this 
time of the year, when the snow comes and goes again 
every other day. 

If I am not mistaken, these shoes were used first 
by the firm of C. Rouleau & Fils, coal and wood deal- 
ers, and L. P. Morin & Fils, general contractors and 
manufacturers, some eighteen or twenty years ago. 


- Later on the fire department of our city used them 


under the wheels of one of our fire engines, and they 
were taken out only a few days ago on account of the 
roads being too bad for sleighing. I wish it was not 
too late, I would send you a photograph of the engine 
on its shoes, also one of the other shoes as used else- 
where in town. 

The first originators have not applied for patents, 
but have let everyone make use of their process. 

It may be that the snowshoes were used before in 
other parts of the province, but I am not aware of it. 

Mr. C. Rouleau is also the first person in this city 
to have used under his coal carts a snow skate arrang- 
ed with a hub in such a way that the wheels can be 


taken away from the cart and replaced by the skates _ 


in less than five minutes, and the only tool necessary 
for the operation is a monkey wrench. These skates 
are now in use everywhere in the province, chiefly in 
the towns. 
The snowshoes shown in the January number are 
similar to those used in this city. J. C. ROULEAUv. 
St. Hyacinthe, Quebec, April 138, 1907. 


The Mosquito Problem. 


At the annual meeting and dinner of the American 
Mosquito Extermination Society, held at the Union 
League Club in this city on April 19, several interest- 
ing facts were given concerning the progress made 
within the past two or three years in the ways and 
methods of preventing the production of mosquitoes, 
The guest of the evening was Dr. L. O. Howard, chief 
of the Entomological Division of the Agricultural De- 
partment at Washington. He spoke of the anti-mos- 
quito movement as one of world-wide interest and 
importance. In the English tropical colonies the drain- 
ave of marshes and other similar locations had been 
undertaken on a large scale at a comparatively reason- 
able cost with remarkably good results. Under govern- 
ment supervision the abolition of malaria and mos- 
quitoes from Klang and Port Swettenham in Sllangor, 
Confederated Malay States, had been effected with the 
small expenditure of $1,200 for Klang and $700 for 
Port Swettenham. A much smaller sum sufficed annu- 
ally to maintain mosquito prevention. 

The admirable work done at Ismailia under the 
auspices of the Suez Canal Company was alluded to. 
He described the great movement just inaugurated by 
the Lake Kopais Company and the Anti-Malaria League 
of Greece to eliminate the malaria so common in that 
country to the detriment of its economic force. He 
believed in the United States, mosquito-breeding dis- 
tricts could be easily improved; it was but a question 
of funds and an enlightened public spirit. 

Another gentleman described the method of improv- 
ing the marshes on the south side of Long Island. It 
has been found that the movement of the tidal waters 
through the creeks and small waterways and over the 
meadows prevents the generation of the mosquito; but 
if the water is caught and held stationary in any 
depression or pothole on the meadow, then a place is 
formed for their rapid production. 

In this instance the plan was adopted of draining 
by running small ditches from these depressions to 
some regular creek or outlet. It was done at a very 
reasonable expense, and avoided the necessity of mak- 
ing many large ditches. There were about seventy-five 
miles of salt marshes along the ocean front, which if 
well drained would stop the annual visit of the mos- 
quito. Some twelve or more square miles of meadow 
in the vicinity of Jamaica Bay and east of that place 
had been thus drained, and each summer a noticeable 
decrease in the quantity of mosquitoes was evident. 
His contention was that small sections of the meadows 
could be drained each year until large areas would 
ultimately become non-productive of the insects. 

Prof. D. L. Van Dine, Government Entomologist of 
Hawaii, happening to be here, was present and re- 
ferred to the work of mosquito prevention at Honolulu, 
the interest the authorities took in it, and the methods 
employed to rid the island of the pest. He stated 
before the work of prevention was begun, it was impos- 
sible for one to secure a good night’s rest, his first 
night there being one of torment indescribable. 
Through the aid of local appropriations, the work of 
drainage was begun in a moderate way, and means 
were taken to treat with oil, pools and other places 
until the city was reasonably free from mosquitoes. 
One year the work was held up for lack of appropri- 
ations, resulting in an additional increase in the 
presence of the pest. The yellow fever mosquito, Stego- 
myia, was a species preSent in Hawaii, brought there 
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many years ago by a whaler. The fever, however, does 
not obtain a foothold because the sailing time to the 
islands is so great that the fever-infected persons 
either die or recover before the vessel arrives in port. 

There is some fear that when the Panama Canal 
route is opened, the sailing time will be so greatly 
shortened as to make the danger of introduction of the 
fever into Hawaii greater; hence there is great urgency 
of again ridding the islands of all the pests. The 
Health Department had five hundred mosquito-larva- 
eating minnow fishes transported from the United 
States to Hawaii, and four hundred lived. These have 
been of great value in checking mosquito production, 
multiplying into the millions. 

The work accomplished in draining the meadows 
and marshes on the southern end of Staten Island, 
N. Y., under direction of Dr. Doty, Health Officer of 
the Port, was described by Mr. Walter C. Kerr. It was 
found there was very much less annoyance from the 
mosquito in the summer of 1906 than in previous 
vears. 

Mr. Spencer Miller, of Orange, N. J., spoke of the 
great drainage work that had been completed on the 
Newark Meadows under the New Jersey mosquito pre- 
vention State aid law. The expense averages only 
abovul two dollars an acre. The freedom from mos- 
quitoes in Newark and the Oranges was very notice- 
able in the summer of 1906. The State Legislature 
appropriated $350,000 toward meadow drainage on the 
installment plan. If a town situated in the mosquito 
district or zone appropriated a certain sum, the State 
advanced to the town an equal amount. In this way 
the cost of drainage to each adjacent town or city 
was much reduced. 

Dr. E. Porter Felt, the New York State Entomologist. 
spoke of the necessity of the careful study of the fifty 
species or more of mosquitoes that abound in the 
State, to determine the best method of controlling the 
production of those which convey infection of fever 
and other diseases to the human body. Biological 
investigations had disclosed the fact that intestinal 
troubles were produced from a mosquito bite. But 
little investigation had been undertaken in the Adiron- 
dack section of the State, where mosquitoes are found 
in vast quantities. A comprehensive study of all the 
mosquitoes in the State should be made, since the find- 
ings would have a most important effect in stimulating 
local interest and activity, and particularly in assist- 
ing real estate values. 


A Dangerous Flywheel Explosion, 


At midnight on the night of March 24, 1907, there 
occurred a disastrous flywheel explosion at the power 
house of the Philadelphia Electric Company, at 213 
Susquehanna Avenue, Philadelphia, Pa. It was occa- 
sioned by the breaking of a 40-inch belt while the 
engine was pulling a heavy load. 

The sudden releasing of the load caused the engine, 
which was a 900-horse-power twin Corliss, to jump: 
suddenly beyond the control of the governors. Before 
it was possible to close the throttle the great 10-ton 
flywheel had speeded up to the bursting point. 

The wheel was 20 feet in diameter with a 4-foot 
face and built in eight sections. The steam pipe was 
severed by a piece of the flying rim, thus releasing 
the steam from about thirty boilers, with about 170 
pounds pressure on them, and completely fogging the 
engine room with hot vapor. About this time the 
lights all went out, leaving the place in total darkness. 
Very fortunately no lives were lost, though there 
were several very narrow escapes. One large frag- 
ment of the wheel was thrown vertically through the 
ceiling and roof, making a hole about twenty feet in 
diameter and coming down through the roof of the 
boiler room. Another piece took a pilgrimage across 
the street through the front of a house and clear out 
the back. It required five men to carry it back. Still 
another, on its return from the upper air, entered the 
roof of a three-story house and, narrowly missing the 
sleeping occupants, came to rest on the second floor. 

It is to be hoped that the day of glued belts, involv- 
ing danger to life and property, is hastening toward a 
close. The direct-connected reciprocating engine, or, 
better yet, the steam turbine, for the generation of 
electricity on a large scale will obviate the danger 
of flywheel explosions from breaking belts. 


at 4fh ee *-+-o oe 


The Current Supplement, 


The English correspondent of the ScIENTIFIC AMERI- 
CAN opens the current SUPPLEMENT, No. 1635, with an 
article on the tin-mining industry of Cornwall. Excel- 
lent illustrations accompany his article. Prof. C. 
E. Lucke and S. M. Woodward’s paper on the use 
of alcohol and gasoline in farm engines is concluded. 
its refinement gives 
much helpful information on a= great’ industry. 
Dr. Wendell Reber discusses illumination as affect- 
ing the eye. “Photographing Lightning with a Moving 
Camera” is the title of a study of lightning flashes 
which is illustrated by actual photographs, 
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THE FELLING OF FACTORY 
STACKS. 

BY OUR BERLIN CORRESPONDENT. 

In connection with a con- 
templated extension of the 
plant of a boiler house, the 
central workshops of the 
Munich Central Railway Sta- 
tion recently intrusted Joseph 
Houzer with the erection of a 
new steam stack 164 feet in 
height, to be located between 
two existing stacks 105 feet 
in height, which latter thus 
became superfluous. 

Mr. Houzer suggested, in- 
stead of dismounting these 
stacks, to fell them in bulk. 
This plan was adopted. The 
first stack was pulled down 
before the construction of the 
new one had been commenced, 
while the other was reserved 
until the’ new stack was com- 
pleted. 

The main difficulty encount- 
ered was to accurately fix the 
falling direction of the two 
stacks in a west-eastern line, 
and vice versa, the stacks 
being encircled both to the 
right and left by a closely 
crowded group of workshop 
buildings. The second stack 
was situated immediately in 
front of the new one. 

The first operation consisted 
in carefully dismounting the 
base masonry in the direction 
of falling to about 2% feet 
height, replacing it by conven- 
ient props. The props then 
were surrounded with kindling 
wood and oil-soakedrags. Kero- 
sene was poured over this and 
ignited. The props burnt away 
rapidly. The mammoth stack, 
bending sideways, fell to the 
ground exactly in the _ pre- 
scribed direction. At this mo- 
ment a huge cloud of dust and 
soot momentarily hid the stack 
from the numerous spectators, 
By far the greater part of the 
bricks were undamaged and €ven cleaned by atmo- 
spberic pressure. 

As both stacks were situated in the immediate 
neighborhood of the boiler house, the use of explosives 
was quite out of the question. 

The operation was carried out without any hitch, 
and in a minimum of time, viz., in the case of the 
second stack in four minutes from the lighting of 
the wood until the moment of fall- 
ing. 

ep 0 ee 
A New Theory ef the Origin of 


Earthquakes Developed by 
Prof, T. J. J. See. 


The Proceedings of the American 
Philosophical Society at Philadel- 
phia, March, 1907, contain an ex- 
haustive investigation on _  earth- 
quakes by. Prof. T. J: J. See, U.S. N. 
The paper is 140 pages in length, 
and the subject is treated in the 
most comprehensive manner. Prof. 
See is in charge of the Naval Ob- 
servatory at Mare Island, Cal., and 
was thus in the midst of the great 
earthquake which destroyed San 
Francisco. As the outcome of his 
studies he shows that earthquakes 
of the world-shaking class are 
caused by the explosion of lava 
from beneath the bed of the sea, by 
the explosive power of steam which 
develops beneath the earth’s crust 
by the secular leakage of the ocean 
bottom. He shows that the pres- 
sure of the deep sea upon the bed 
of the ocean is so great that water 
is driven down through the rocks 
of the earth’s crust, and at a depth 
of fifteen or twenty miles it comes 
into contact with molten rock at a 
temperature of about 2,000 deg. 
Steam is thus formed beneath the 
crust, and it finally acquires such 
power that the rocks are shaken, 
and lava expelled from beneath the 


Fig. 1.—Just Before the Fire Was 
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sults of- Prof. See’s researches is the development of a 
new theory of mountain formation. 

It has been customary for about eighty years to 
explain the mountains by the supposed shrinkage of 
the earth. Now comes.the new theory of the earth- 
quake work, and it proves that mountains, too, are 
formed by the sea; when lava is expelled from _be- 
neath the sea by earthquakes, the crust is broken and 


Fig. 2.—After the Props Burnt Away the Stack 
Lighted. Toppled. 
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pushed up along the seacoast. 
All the region is injected with 
porous lava or pumice. It lies 
under all mountains, and is 
blown out of those mountains 
which break into eruption and 
become volcanoes. Harthquakes 
and voleanoes are thus directly 
connected, as the ancients be- 
lieved; but as a general rule 
the steam-saturated lava does 
not escape to the surface, but 
remains hidden in the earth, 
It is only occasionally that the 
steam breaks out and forms 
voleanoes, 

But Prof. See has not only ex- 
plained earthquales and moun- 
tain formation along the sea- 
coast; he has also explained 
the formation of islands in the 
sea, the feeble attraction of 
mountains long noticed in geo- 
desy (they are found to affect 
the plumb line as if they were 
hollow), and how the great 
seawaves are produced which 
frequently accompany violent 
earthquakes, and sometimes do 
more damage than the earth- 
quakes themselves. 

By a thorough study of 
earthquakes the writer has ex- 
plained half a dozen classes of 
phenomena by a single cause, 
which is proved by elaborate 
and exhaustive argument. If 
these results are confirmed, 
there are many who believe 
that no generalizations since 
Newton's discovery of gravita- 
tion in 1687 will have more far- 
reaching effects. upon al] the 
sciences which deal with the 
earth. 

Prof. See has given public 
lectures on the subject at the 
University of California, and it 
is said that the greatest inter- 
est has been aroused there. 
The Seismological Society of 
America has been organized, 
with Prof. Davidson as presi- 
dent and Prof. See as one of the 
vice-presidents, It is reported that he had just fin- 
ished his mathematical researches on the physical con- 
stitution of the sun and planets when the earthquake 
occurred, and it became necessary to come down to 
the study of the phenomena of the earth. 

The earthquakes in Valparaiso and Kingston illus- 
trate the new theory, and show that steam within the 
earth is the cause. All great earthquakes occur along 
the seacoast or on islands in the 
sea, 

The most significant tendency 
which an observer of educational 
progress sees to-day is that of spe- 
cialization. The time is fast ap- 
proaching when it will be recog- 
nized that merely a general educa- 
tion, whether on classical or scien- 
tific lines, is not alone a suitable 
preparation for life. Not that cul- 
ture is less desirable than formerly, 
rather it is more desirable, but 
above this general substructure 
must be placed a technical educa- 
tion which will give that special 
application to some calling which 
the coming age will demand. Col- 
leges which devote their attention 
solely to general cultural training 
will become of less importance. 
The institutions now known by the 
various titles of technical colleges, 
institutes of technology, and poly- 
technic institutes, are the colleges 
of the twentieth century which 
will do most for their students, 
which will be in closest touch with 
the needs of civilization, which 
will provide at once the most cul- 
tural, the most rational, and the 
most scientific instruction. ' These 
institutions, by whatsoever name 
designated, will be the important 
colleges of the future, because they 
will give that perfect unity of 
thought and action, that harmony 


sea toward the land. Fig. 8.—As It Fell the Stack Slid From Its Pedestal and Broke Into Several Parts. of theory and practice, which the 


One of the most remarkable re- 
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needs of the future demand. 
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THE JAPANESE SQUADRON AT JAMESTOWN. 


BY 8AITO T8UNETARO, IMPERIAL FISHERIES INSTITUT#:, TOKIO, JAPAN. 

The Japanese squadron, consisting of the first-class 
armored cruiser “Tsukuba” and the _ second-class 
cruiser “Chitose,” left Yokohama on March 28th at 
11:30 A. M., amid a splendid send-off, for the United 
States to attend the international naval and military 
celebration to be held at Hampton Roads. These two 
ships of the Imperial Japanese navy will not be un- 
worthy to take their places among the many warships 
which will be sent out by various civilized nations to 
participate in the celebration. 

That the “Chitose,” built in America ten years ago 
and on that account historically associated with the 
great republic, did splendid service during the Russo- 
Japanese war, is well known to the readers of the 
naval history of that conflict. She belonged almost 
continually to the Third Division under Admiral Dewa 
during the war and took part in every important 
engagement. The cruiser commanded by Capt. Takagi 
was the flagship of the above admiral when the first 
attack was delivered on Port Arthur in the beginning 
of February, 1904, and remained so for a considerable 
time thereafter, H. I. H. Commander Prince Higashi 
Fushimi being her executive officer. Besides partici- 
pating in the memorable battle of August 8, when 
Admiral Vithoft with the whole fleet under his com- 
mand made a bold attempt to break through the block- 
ade of Port Arthur, she played a conspicuous part in 
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GUN TRIALS OF THE ‘ TSUKUBA’ AS SEEN FROM OFF THE PORT BEAM, 


encountered a Russian destroyer, afterward known to 
have beer the “Bezpretchny,” and instantly sent her to 
the bottom. It was the “Chitose” that after the battle 
of August 10, advancing to Korsakoff (then a Russian 
port) in Saghalien gave the coup d@e grice to the 


and largest home-made warship so far completed, being 
the best specimen of Japanese naval construction to 
be exhibited before the world. The “Tsukuba,” whose 
keel was laid in January, 1905, was launched in Decem- 
ber of the same year; and her equipment having been 


Length, 440 feet; Beam, 75 feet; Displacement, 13,750 tons; Speed, 21 knots; Armor: Belt, 7 inches; Turrets, 9 inches; Gums: four 45-caliber 12-inch ; twelve 6-inch ; twelve 4.7-inch ; two 3-t0Ch ; 
four Maxims. Meel laid at Kure, Japan, January, 1905; launched, December, 1905; commissioned January 14, 1907. 


THE JAPANESE CRUISER-BATTLESHIP “TSUKUBA ’’—A NEW TYPE OF WARSHIP. 


the enveloping movements in the battle of the Sea of 
Japan and contributed to the demoralization and de- 
struction of the enemy’s cruisers and special service 
ships. On the second day of the battle, while the ship 
was steaming alone toward the Liancourt Rocks, she 


“Novik,” the quickest cruiser afloat at that time, which 
had been very active during the siege of Port Arthur. 

The Japanese nation is gratified that the “Tsukuba” 
was selected with the “Chitose” to represent the Japa- 
nese navy at Jamestown, as the former is the newest 


STERN VIEW OF THE ‘TSUKUBA” DURING HER GUN TRIALS, 


completed on February 10, she was delivered by the 
Kure navy yard authorities to her present commander, 
Capt. Takenouchi, on February 14 last in order that 
she might take her place as a unit of the Second 
Squadron. This armored cruiser is 440 feet in length, 
75 feet in beam, of 13,750 tons displacement, and about 
20,000 horse-power. Her armor belt of Krupp steel 
ranges from 4 to 7 inches and her intended speed was 
20 knots, but she made about 21 knots in her speed 
trial. The most conspicuous person in connection 
with the construction of the “Tsukuba” is Vice-Ad- 
miral Yamanouchi, who personally superintended it 
and whose great technical knowledge combined with 
rare administrative ability has made the Kure naval 
arsenal what it now is. As her construction was com- 
menced after about a year’s experience of modern naval 
warfare, it is known that she embodies a number of 
valuable lessons derived therefrom. In appearance 
the big cruiser marks a striking departure. Not only 
has the ram, with which we have so long been familiar, 
been omitted, as is the case with the “Satsuma,” but 
she has a “schooner bow.” Thus the cruiser has been 
especially strengthened forward and the overhang of 
the bow to the cut-water is expected to keep the fore 
part of the ship comparatively dry in a heavy sea. 
The fourteen ventilators of the ship being very low are 
invisible from outside and little exposed to the enemy’s 
fire. They are also different in construction and shape 
from those of most other warships. Among other de. 
(Continued on page 377.) 
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THE COLORADO RIVER CLOSURE. 


BY W. D. H. WARHINGTON, ASSOC. MEM, AM. SOC, C.E. 

After numerous fruitless trials, and a temporary 
stay, decision seems to have been finally rendered, in 
the case of the People vs. the Colorado River, in the 
celebrated Salton Sea matter. 


Few questions have attracted such wide attention, 
and seldom have greater interests or values been in- 
volved by a river’s overflow than in this case, which 
was not alone of local but of international importance. 
Seldom have engineers had a more difficult, obstinate, 
and refractory problem to deal with, and seldom has a 


The “ Bore” at the Mouth of the Colorado. 


New Bed and Channel of the Colorado. 


Falls in New River, Showing How the Colorado was Cutting Out, by Recession, a Gorge Similar to That at Niagara. 
A GREAT RIVER GONE ASTRAY. RESTORING 
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greater victory been won over rebellious nature; in 
proof of which, let the facts be noted: First, that the 
statistician of the U. S. Reclamation Service has in a 
recently published article estimated the amount of 
damage that might be done, in case this break of the 
Colorado were not stopped, would eventually approxi- 


Destruction of the Railroa 
THE COLORADO RIVER T 
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mate $700,000,000; and second, that the yardage which 
has actually been removed by the rush of water to the 
Salton Sink is probably several times greater than will 
have to be moved in digging the Panama canal, 

The Colorado River is not popularly known as one 
of the great rivers of the United States; but when one 


ds; Calexico and Mexicali. 
O ITS NATURAL CHANNEL AND THE EXTINCTION OF THE SALTON SEA. 


Tealizes that it drains an area equivalent to nearly 
one-fifth of that of the whole United States, namely, 
all that great territory lying between the Rocky Moun- 
tains and the Sierra Nevadas, and extending from the 
watersheds of the Yellowstone to the Gulf of Cali- 
fornia, one realizes that the Colorado River, as though 
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resenting the fact that its importance has been over- 
2>oked., has of late been demanding its due share of 
public attention. 

There is said to be a heated rivalry as to whether 
Lordsburg, New Mexico, or Yuma, Arizona, is the hot- 
test place in the United States. The popular verdict, 


Constructing Mats for Closing the Break. 


Banks of New Channel Cut by the Colorado. 


Before the River Cut Through at Mexicali. 
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however, has conceded the palm to Yuma. Beyond 
question the desert of Sahara is popularly regarded as 
the hottest, most arid, and hopeless place on earth; 
but meteorological observations of rainfall and temper- 
ature are said to award this distinction to the famous 
Salton Sink, approximately one hundred or more miles 
west of Yuma, which has the peculiarity of a minus 
elevationeas regards sea level, being 287 feet below 
the universal datum, and probably one of the deepest 
depressions on the face of the earth unfilled by water. 
So arid was a large part of this region, that it did not 
produce any more vegetation than the paved streets of 
New York. To all appearances, it was merely a dried- 
up mug@hole, black, cracked, and baked. 

But, uninviting as the soil appeared, some one dis- 
covered that if water could be obtained for irrigation, 
it was of marvelous fertility and richness, being, in 
fact, the cream of the soil of the vast plains drained 
by the Colorado River, which had been carried down 
by the river in the form of silt and deposited there in 
ages past, and that the temperature in this region, 
which is said to reach as high as 170 degrees in the 
sun, would aid and abet the growth of vegetation to the 
utmost degree under such conditions, making prac- 
tically an open-air hothouse. 

In 1896 a project was inaugurated and incorporated 
under the name of the California Development Com- 
pany, to divert a part of the waters of the Colorado 
River and lead them into the Imperial Valley, an up- 
per bench of the Salton Sink. Nature had invited this 
proposition, and had done a good deal of the engineer- 
ing, and even construction work, in advance, for the 
Colorado River, at its periods of greatest 
floods, occasionally overflowed its banks 
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old estuary waterless. Then came a long series of 
efforts to stop this breach, which it was found neces- 
sary to close entirely. 

The first attempt consisted of a series of piles driven 
some three feet apart, filled in with brush and weighted 
with bags of sand. This dam was unsuccessful for the 
reason, it is said, that the supply of bags gave out 
before the work could be completed, and what had been 
done was destroyed. This failure indicated that the 
task was a greater one than had been anticipated. 

The second method adopted consisted of driving 
piles and damming against them as before with brush 
weighted with bags of sand. But as fast as piles were 
driven on one side of the opening, the currelt was de- 
flected to the other bank, which eroded, and the open- 
ing remained practically as it was, simply changing its 
location in advance of the brush and in advance of the 
closure work. This attempt was abandoned after about 
one month’s work. 

The Salton Sink had become flooded during these 
brief operations to such an extent, that it became 
necessary to move the tracks of the Southern Pacific 
Railroad. The problem had now assumed grave pro- 
portions, Self-preservation being the first law of a 
railroad as well as of man, it became necessary for the 
Southern Pacific to take hold of the task, the funds 
of the development company having become exhausted. 
Col. Epes Randolph, the resident vice-president of the 
Southern Pacific Railroad at Tucson, Arizona, an emi- 
nent and tried engineer who had fought the floods of 
several Southern rivers, and built one of the first rail- 
way bridges across the Ohio River, now took charge of 
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the Salton Sink is the bottom. Like many other silt- 
laden rivers, the Colorado River has raised itse?# 2bove 
the level of the surrounding country, and hes been 
known to raise its bottom as much as seven feet un the 
gradual subsidence of a single flood. This would be 
cut away to a large extent by the next recurring flood; 
but it will be seen that with a fall of some 400 feet to 
the Sink, this river, should it break through the lip 
of the bowl, would flow at a very rapid rate, more 
than three times that of the old river. The Gila River, 
which empties into the Colorado just above Yuma, is 
an erratic stream, with a largely barren and rapidly 
descending watershed, in which cloudbursts and heavy 
rains frequently occur, and the bed of this river will 
sometimes, within a comparatively few hours, change 
from the condition of a dry channel to that of a raging 
torrent, discharging as much water as the Colorado 
itself. 

The next effort was somewhat after the method used 
in the Mississippi and Eads jetties. A row of piles 
was driven along the American side of the river to 
Disaster Island, with the expectation that sand bars 
would form on the Mexican side below, thus increasing 
the flow in the other channel, which it was hoped 
would cause it to take its old course also and make a 
deposit across the mouth of the cut. 

But the Colorado was not to be cajoled, and by a 
rapid rise practically dug up the piles. 

A second row of piles was tried farther up the river, 
with the view to depositing the silt against the lower 
row; but the Colorado declined to be handled like the 
Mississippi; this third effort had to be abandoned, and 

the river not only wiped out much of the 
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about twelve miles below Yuma, and had 
cut a flood-water channel many miles in 


length across the country toward the Impe- .. 


rial Valley, which made practically a natu- 
ral, ready-made, and excavated canal. And 
it was only necessary to tap the river and 
turn its waters into this canal, to cause 


them to flow for practically fifty miles in nem conenere ar 


the desired direction without much addi- 
tional work. 


In 1900 the California Development Com- 0 


pany tapped the Colorado several miles 
above where the dry channel of the Alamo 
met the Colorado, a headgate was put in and 
an artificial canal was cut parallel with the 
river and from 800 feet to 5,500 feet distant, 
connecting with the Alamo River or chan- 
nel. Between the headgate and the Alamo 
River ran the International Boundary Line 
between the United States and Mexico. The 
water was diverted in the United States 
line, ran across the border in the artificial 
canal, thence into the Alamo, and for some 
distance through Mexican territory, and 
finally back into the United States and Im- 
perial Valley. At Sharp’s Corners diverting 
ditches were cut, headgates and controlling 
works were put in, together with laterals 
and the details of an irrigation project. 
@wing to the necessity of getting the water 
into the Imperial Valley at a specified time, 
the headgate was put in higher than was 
originally planned, and above the water level 
at low stages. As a consequence, there were 
times when it was difficult to obtain water. 

The introduction of water into the Imperial Valley 
proved its soil to be possessed of marvelous fertility; 
so much so that a crop of alfalfa could be cut every 
six weeks, and vegetables and crops grown almost as 
fast as they could be planted, mature, and be har- 
vested. Naturally, the productiveness of the soil at- 
tracted dwellers, and in a short time over 2,000 farms 
were under cultivation, and some 12,000 people became 
residents in the valley. Within a few years this sec- 
tion had grown from an arid and almost hopeless re- 
gion, and become second only to San Francisco and 
Los Angeles as a producer of freight for the Southern 
Pacific Railroad. 

But a serious obstacle to the operation of the canal 
was met in the fact that it would silt up in spite of 
constant dredging, and it was found difficult, if not im- 
possible, to >t water enough to irrigate the lands al- 
ready under cultivation whenever this emergency oc- 
curred. By way of remedy, in the fall of 1904 a ditch 
was cut from the Alamo channel at a point about four 
miles below the original headgate to tap the Colorado 
direct at a lower level, and get water into the canal at 
the Iow stages of the river. The river fall here ap- 
proximates one foot and two-tenths feet per mile. This 
ditch was 11 feet deep, and 50 feet in width, and a 
little over 3,000 feet long; but in spite of its dimen- 
sions, it rapidly silted up. The channel was again cut 
open, only to close itself as before. 

A third time it was opened, but a flood occurring at 
this time in the Colorado, widened and deepened the 
ditch until very soon practically the whole river had 
deserted its old channel and begun to flow across coun- 
try, leaving its bed dry and some eighty miles of its 
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the undertaking, and Mr. C. E. Rockwood, a civil engi- 
neer who conceived the idea of this irrigation project, 
was made chief engineer in charge of the work. 

To give an idea of their task, it seems desirable to 
look over the situation and conditions. 

The Colorado River, rising practically in Montana, 
its water resulting largely from the melting of snows 
upon the two great continental ranges, naturally has 
its flood periods in the seasons when the snow is melt- 
ing on the mountains; and consequently the summer, 
from May to September, is the period of its greatest 
flow. And as is the case of many rivers in arid re- 
gions, there is a vast difference between its maximum 
and minimum flow, the former being practically fifty 
times the latter. During its flood periods, the flow is 
as high as 120,000 second feet or approximately half 
the flow of the Niagara River where it passes over the 
falls. 

It must be remembered that this river is practically 
bottomless, in the sense that its sides and bottom are 
nothing but silt, through which no boring or pile has 
ever been able to reach solid bottom. This silt, more- 
over, is as fine in texture as flour and melts away, when 
in contact with flowing water, almost as readily as 
would a mass of brown sugar. Its fineness is well 
illustrated from the fact that the river will carry 
from two to seven per cent of this material in solu- 
tion. 

At the point where the cut, above referred to, was 
made, the elevation is approximately plus 118 feet 
above tidewater. The bottom of the Salton Sink is 
minus 287 feet, and the river at this part of its course is 
running high along the edge of a great bowl, of which 
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work, but also the island itself. 

Next a brush-and-pile dam, some 600 feet 
long, was built across the Mexican channel, 
and when it was nearing completion, the sec- 
ond largest rise in the recorded history of 
the river occurred and wiped it out. 

Next a wooden headgate was built on the 
bank of the crevasse as a means of con- 
trolling the river, which was to be turned 
through this headgate while closure was 
made. Although this work was pushed with 
all possible expedition, it was not completed 
in time to turn the water through, and mend 
the break, before the summer floods of 1905 
arrived. These were particularly heavy, and 
opened the crevasse alongside the headgate, 
which was originally 600 feet wide, to some- 
thing like 2,600, depositing a solid bank 
meantime in front of the headgate for some 
1,500 feet. 

The problem now took the shape of build- 
ing a dam across an opening nearly 3,000 
feet long; and it became necessary to con- 
struct some five miles of levees along the 
bank downstream and some 3% miles up- 
stream to connect the wooden headgate with 
the concrete headgate. Also it was neces- 
sary to deepen the old canal for some 3%, 
miles, and cut a new canal about 600 feet 
in length, to let the river into the new head- 
gate, or bypass, which had practically been 
built on dry land. Some 300,000 yards of 
material were to go into the dam, and 404,000 
into the levees. A track was now put in 
from the Southern Pacific Rsilroad to the 
site of the dam. Quarries were opened, clay 
and gravel pits developed, and preparations were made 
for the weaving of great mattresses and fascines to 
aid in the closure. 

Particularly heavy was the rainfall in 1906, and the 
Salton Sea raised to a height that it would have taken 
three vears of ordinary rainfall and river flow to 
reach. This necessitated a removal to higher ground 
of some forty miles of the Southern Pacific Railroad 
tracks some three or four times in succession. 

The scene now became one of tremendous activity. 
Hundreds of teams, two dredges, and several steam 
shovels were at work; 600 feet of the opening was 
mattressed; a line of piles was driven; brush fascines 
18 inches in diameter and 100 feet long were con- 
structed, and held together on foundation cables 5/16 
feet in diameter, and the whole dumped against piles 
driven at intervals across the opening. But the cur- 
rent scoured out beneath the mattresses, and the bulk- 
heads of pile and brush reinforcing the ends of the 
mattresses, 

A trestle carrying the railroad tracks was thrown 
over the center line of the mattress and along the 
center of the proposed dam. Carloads of rock and 
gravel were dumped by the hundred. The river was 
drained, and finally the entire volume of the river was 
passing through the wooden headgate. 

The Colorado declined again, however, to submit to 
the dictates of man, and a flood brought down large 
quantities of driftwood, which lodged against the gate, 
inducing a scour against sides and bottom. 

Spur tracks and materials were rushed with all ex- 
pedition, and an attempt was made to fill the gate with 
rock to hold it down and save it, when, suddenly, the 
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water broke under and some 120 feet of the gate rose 
from its place and floated downstream a hopeless and 
unrecognizable wreck, and lodging some distance be- 
low. Tkus ended the fifth attempt. 

The best previous practice seeming to be useless in 
endeavoring to cope with the Colorado River, Col. 
Randolph and his assistants determined to conquer the 
river the next time by main strength. Three lines of 
trestle, each to carry a railroad track, were projected 
across the breach, parallel with each other, and prep- 
arations were made to dump vast quantities of rock, 
as large and as heavy as could be obtained, and make 
three rockfill or cascade dams, one parallel with the 
other across the bypass opening, thus throwing the 
water across the larger opening of the old dam or 
break. Every facility and resource of the great South- 
ern Pacific Railroad was now utilized; every quarry 
within 400 miles was requisitioned; and some 200 car- 
loads of rock were rushed in and dumped into the 
break daily. This work began on November 24, and in 
twenty-one days every drop of water was cut off and 
the water was forced down the old channel of the Colo- 
rado River where it belonged, and the break was 
closed. Meanwhile the needs of the Imperial Valley 
were taken care of by water passed through the new 
concrete headgate, and apparently the Colorado River 
had capitulated and surrendered to engineering skill 
and man’s authority. 

The Colorado, however, was equal to another insur- 
rection. It made an attack below this dam, which 
held its own, but broke through the levee below; 
turned around behind it; cut it away and part of the 
dam from the back; and, within a few weeks, all pre- 
vious efforts had been set at naught, and the entire 
body of the river was flowing unimpeded into the 
Salton Sink through an opening about two-thirds of a 
mile in width. 

The seventh attempt at closure was begun in earnest 
on January 27. Three lines of trestles, resting on 
piles 65 to 90 feet in length, were built across the 
break with much difficulty, a portion of one of these 
trestles being swept away three times. Indeed, it was 
found necessary to weight the piles down with water 
tanks to keep them from being carried away. 

In the sixth attempt at closure, 2,200 cords of brush 
and three-fourths of a mile of railway, over 1,000 piles, 
and some 200,000 yards of rock and gravel and other 
material were used. But the last contest was still 
more severe, calling for the services of 375 Indians, 
400 Mexicans, and 500 white men, seven locomotives 
and a steamboat, and dredges; also 100,000 cubic yards 
of rock and 75,000 yards of clay and gravel were 
hauled out on these trestles and dumped overboard; 
thus making a cascade dam; raising the level of the 
river some 12 feet, and throwing it back into its old 


RECENTLY PATENTED INVENTIONS, 
Pertaining to Apparel. 


moving sand and dirt and condensed water 
‘and in the novel construction and arrangement mixture simultaneously into the kiln for cal-! employing a 
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channel, into which it began to flow about February 
26. After so many unsuccessful attempts, the ques- 
tion still remains, “Will this closure be permanent?” 

Advices received by the writer from Mr. Randolph 
on April 2 advise that “the new work and the new 
levees have stood a 27-foot stage of water in the Colo- 
rado River.’ He writes that the muck ditches have 
proven effective in preventing the water from passing 
under the levees; but he says this may not be the 
condition when there is a maximum of 33 feet on the 
Yuma gage, though he believes that the levees will 
prove effective, even against this height. 

The writer considers that in overcoming the Colo- 
rado River, Col. Epes Randolph and his able assistant, 
Mr. H. T. Cory, have won one of the greatest engineer- 
ing victories and performed one of the most remark- 
able and difficult engineering feats ever accomplished, 
and that engineering is the richer for their demonstra- 
tion of the efficiency of the cascade dam for control- 
ling obstreperous rivers. He considers further that 
the people of Mexico, California, and Arizona, if not 
of the nation, owe many thanks to the Southern Pa- 
cific Railroad for taking hold of a bankrupt enter- 
prise and furnishing men, money, and physical equip- 
ment and saving such large and important vested and 
property interests. 

re > + — 
THE JAPANESE SQUADRON AT JAMESTOWN, 
(Continued from page 873.) 
partureés, ammunition passages have been dispensed 
with and a new arrangement has been made instead, 
special] ammunition hoists being provided for the 12- 
inch guns. The forward conning-tower has no side en- 
trance at the back of its wall, but is entered from the 
upper bridge through a trap-door on the roof of the 
tower. There are smaller conning towers also over the 
6-inch guns on the upper and main decks to con- 
trol the gun fire. Her great width, which is 75 feet, 
was probably a record in cruiser construction at the 
time she was designed. The “Tsukuba” is the first 
cruiser ever equipped with 12-inch guns, of which she 
has four—two in the forward and two in the after 
barbettes on the upper deck. Besides, the ship carries 
twelve 6-inch quick-firing guns, an equal number of 
4.7-inch quick-firers, two 12-pounders, and four Max- 
ims. She can bring four 12-inch guns, six 6-inch guns, 
and six 4.7-inch guns to bear in broadside fire. As 
to the fore fire, the cruiser-can most effectively train 
two 12-inch guns, four 6-inch guns, and four 4.7-inch 


guns, 

Although no official statement of her steam and gun 
trials has been given to the public, this much is abso- 
lutely certain, that not only was everything satisfac- 
tory but in some important respects the results of 
the trials exceeded expectations. Her maneuvering 


‘with provision for drying wet cotton and re-| cess consists in mixing together pulverized ! 
coal and a pulverized flux and feeding the! Bast Point, Ga. 
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power is said to have proved exceptionally good, the 
ease with which she was steered and handled to have 
been very remarkable, and even the rough weather 
which she experienced at the time failed to make 
her roll to any perceptible degree. In all her gun 
trials the results were, according to accounts, all that 
could have been desired. 

A correspondent on board one of the ships writing 
to the Jiji-Shimpo under date of the 2d instant says: 
“Although we encountered very rough weather on 
the day we left Yokohama, the behavior of the ‘Tsu- 
kuba’ was splendid and she neither rolled nor pitched 
in the slightest degree.” 

Vice-Admiral Ijuin, commander-in-chief of the Cele- 


‘bration Squadron, sprang from the warlike clan of 


Satsuma, which produced Saigo, Okubo, Togo, and 
many other heroes. He was born in 1852 and took 
part in the War of the Restoration when he was quite 
young. In 1871 the vice-admiral attended the Naval 
College, Tokio, and six years later he was sent to Eng- 
land to prosecute his naval studies. While there he 
served on board the British warship “Triumph” and 
was also admitted to the Greenwich College. In the 
time of the Japan-China war, the vice-admiral was a 
captain and held the post of naval staff officer at the 
imperial headquarters. In March, 1902, he was ap- 
pointed commander of the Standing Squadron, and was 
sent to England in command of the ‘‘Asama” and the 
“Takasago” to participate in the ceremonies in connec- 
tion with the coronation of King Edward. In Septem- 
ber, 1903, he was promoted to the rank he now holds 
and appointed vice-chief of the Naval Staff Office under 
Admiral Viscount Ito. During the Russo-Japanese 
war, he was put, on the naval staff of the imperial 
headquarters and took part in its councils, doing dis- 
tinguished services to the state, for which he was 
awarded the first-class order of the Golden Kite with 
the Grand Cordon of the Rising Sun. In November 
last the vice-admiral was transferred to his present 
post of commander-in-chief of the Second Squadron. 
He is the inventor of a special fuse, which made possi- 
ble the use of the Shimose explosive. During the late 
war, Capt. Takenouchi, commander of the “Tsukuba,” 
commanded the “Nisshin,’ and Capt. Yamaya, com- 
mander of the “Chitose,” commanded first the “Akitsu- 
shima” and then the “Kasagi,’ both rendering meri- 
torious services which were duly recognized. The 
crews of the two cruisers are most of them men who 
took part in the war. 

According to the itinerary already published, the 
squadron is expected to arrive at Jamestown on May 8 
and to stay there for about twenty days, after which 
it will visit New York, London, Wilhelmshafen, and 
Cherbourg. The warships will return to Yokohama 


in November. 


WASITING-AIACHINEE. —1, Ww. SEIFERT, 
The machine is of that type 
revolving @rum in which the 


SLEEVE - HOLDER. —Hugminia M. M. 
Barnes, Ludlow, England. This device main-- 
tains short or elbow sleeves in place when put-: 
ting on an outer garment. The sleeve is bind-j 
ingly held to the arm by an elastic tape having! 
a ring secured at each end thereof, with one! 
end of the tape passing through one of the 


:a motor, 


rings to form a loop by which the sleeve is 
embraced abeut the arm and@ the other ring 
serving as a means to be passed over the. 
thumb or finger for maintaining the holder inj 
operative position. | 

BOW-NECK'TIE.—W. A. Cuanksu, East Ham, 
London, England. The more particular object ; 
in this case is to produce a ‘“bow-necktie’’ pro- 
vided with means whcreby it may be fastened 
upon the outer flaps of a turn-down collar. 
One advantage of the tie is that persons of 
different tastes may mount it in different posi- 
tions relatively to the collar. 

Electrical Devices. 

SHCONDARY-BATTERY PLATE AND 
METHOD OL MAKING SAMI.-—L. N. J. Re- 
shite, 14 Rue de la FVidélité, Paris, France. 
The invention consists, broadly, in forming by 
fusion, casting, and molding a core of active 
material and in casting around this core a 
support presenting the form of a grid with 
multiplying ramifications, this support being 
cast in a mold the core of which is constituted 
by the core of active material itself, which, as 
indicated, has previously been cast. 

TROLLEY STAND AND POLE.—G. Q. Swga- 
MAN, New York, N. Y. This trolley-stand will 
operate automatically to depress the trolley- 


pole in case the trolley-wheel becomes dis- 


placed from the wire, the general purpose be-' be fitted for use on seagoing craft by supply- 


ing to prevent injury to guy-ropes or overhead 
construction. 


detached readily by the overhead construction 
in case it becomes fouled therewith. In this 
way the dislocation of the pole from the 
stand is: prevented. 


Ot Interest to Farmers. 
PNEUMATIC COTTON-HARVESTER.—J. E. 
Wokswick, Montgomery, Ala. This picking- 
machine is of novel construction and arrange- 
ment of picking-nozzles, and of novel construc- 
tion and arrangement of the receiving-rhamber 


Means are provided for mount. | of food, water, Signals, etc. 
‘ ” 
ing the trolley-wheel which will enable it to be! “alo de balsa” the wood best adapted for’ 


of suction and blowing fans in connection with | 
and in the novel construction and: 


arrangement of a ventilated storage-receptacle | 


and its accessories. 

THRESHER-FEEDER.—T. N. JOHNSEN, 
Clark, Wash. Straw is carried to the machine 
and lifted into the hopper. Straw is dropped 
onto the hoe-down by forks. Rollers tear the 
bunches apart, throwing them out on endless 
carriers in the hopper sides, which deliver 
them through the opening in the bottom of 
the hopper onto an endless carrier, thence to, 
the d@raper and to the machine. By means of 
a swinging-frame the feed of the same carrier 
to the draper is regulated, since the adjacent 
run of the carrier on the frame and former 
carrier move oppositely, and by swinging the 
frame nearer or farther from the same the 
layer of straw delivered may be nicely regu- 
lated. 

ROOT AND STALK PULLING MACHINE.— 
J. L. ANpprs, Pittsbridge, Texas. In this 
patent the invention relates to implements for 
clearing the earth of stalks, roots, vines, etc. 
The object of the invention is to produce an 
implement which will be drawn along by 
horses and which may be easily operated by 
the driver, so as to dig roots or stalks from 
the ground. 


Of General Interest. 
LIFW-RAPT.-- P. C. Perrm, New York, N. 
Y. The essential object of this invention is to 
provide a practically indestructible life-raft 
with a maximum passenger-carrying capacity 
proportionate to its size. These rafts may 


ing them with lockers for the necessary stores 
Mr. Petrie finds 


the raft. i 
TIMBER-CUTTING DEVICE.—BE. C. YPot- 
LARD, Seattle, Wash. This device is for use in 
cutting timber by burning a well-defined kerf 
through the log or tree. The invention more 
particularly relates to means for directing a 
blast of air to promote combustion and for pre- 
venting the timber from burning at other 
points than those required for severing it. 
PROCESS OF MAKING HYDRAULIC CE-; 
MENT.—E. Muster, Alsen, N. Y, The pro-| 


j parts, 


the admixture of 
im- 


cining the cement clinker, 
flux with the coal and its diffusion and 


mediate action throughout the kiln serving to. 


calcine the cement at a lower temperature and 
in a shorter time. 


Hardware. 


NUT-LOCK.—G. W. Rosgerts, Minersville, 
Ta. The object of the invention is to provide 
a nut-lock Lor securely locking the nut in place 
after it is screwed up and to allow convenient 
unscrewing of the nut whenever it is desired 
to do so an@ without destroying any of the 
thus permitting free use of the bolt, 
nut, and lock. 

SAFETY-LOCK.—J. EE. Le&pFrorp, 
Mont. In this patent the invention has refer- 
ence to locks—such, for instance, as are used 
upon doors, windows, 
members—Mr. Led@ford’s more particular ob- 
ject being to provide a lock with means for 
Preventing its being picked or actuated sur- 
veptitiously. 

CLASP.--O. Fisumr, Sloan, Iowa. In this 
case the invention is an improvement in clasps, 
more especially designed as a means for hold- 
ing the sections of stovepipes together, al- 
though not limited to this particular use, as 
it may be employed with advantage in other 
relations, where a safe, strong, and durable 
clasp is desired. 

FARRIER’S 
venden Springs, Ark. 
ment, generally stated, 


KNIFE.—D. R. Batpwin, Ra- 
consists 


pivotally attached at the bottom 
mal’s hoof and positively held in adjusted rela- 
tion thereto as it is swung on its pivotal con- 
nection to remove the outer surface. 


Household Utilities. 

CREAM-SEPARATOR.—S.  W.  Srewart, 
Spencer, Ind. The invention is a novel device 
for separating the cream that rises to the 
upper surface of milk, and is especially de- 
signed for drawing off the cream that collects 
at the top of milk-bottles, 
family usc, thus adapting it for a household 
convenience and q@esirable kitchen article. 


Butte, ' 


and analogous closure; 


This patentee’s improve- ; 
in a thin | 
double-cutting-edged paring-blade adapted to be. 
of an ani-; 


as delivered for; 


clothes are placed, and the patentee constructs 

ithe drum with certain special features designed 
to give increased efficiency. The hinged cover 
of the machine and@ the revolving drum are so 
arranged in connection with a pivoted lever 
that the latter may be shifted so that the 
cover is raised and the @rum lifted from the 
machine and caused to move outward and be 
| supported on the lever. 


Machines and Mechanical Devices, 

CONDUIT-TRAVELER. —L. D. SHArFFpr, 
Paint Borough, Pa. In this case the machine 
is adapted for drawing heavy cables through 
conduits. The invention provides means for 
withdrawing or slightly retracting the entire 
' wiring machine when desired, as it sometimes 
' happens in using the device in a conduit that 
something gets out of order or an unusual ob- 
struction is met with and it is desired to with- 
draw the machine. 


LINE-CARRIER.—L. DD. Strarror, Paint 
Borough, Pa. In the present patent the in- 
vention is an improvement in line-carriers, 
especially designed for use in stringing wires 
after the first wire has been strung, as well as 
for carrying wires, lines, and the like across 
an intervening space having a wire for sup- 
porting the device. 


Railways and Their Accessories. 


APPLIANCE FOR SHIFTING THE POINT 
OF APPLICATION OF ‘THU WEIGHT ON 
TIE TRUCKS OF CARS AND THE LIKE.— 
P. Srereen, Missoula, Mont. The invention 
is for the purpose of bringing the entire weight 
of the car body te bear on the driven wheels 
of the car truck or those wheels to which 
; power is first applied in putting the car in 
motion. By this arrangement of means the 
t traction of the driven wheel will be increased, 
thereby avoiding slipping and enabling the car 
to be started without delay. Using this ap- 
pliance materially decreases the weight of the 
car-body and sanding the track will be seldom 
required. 

RAILWAY SAFETY APPARATUS.—G. E. 
Ryan, New York, N. Y. The improvement re- 
: fers to safety appliances or apparatus, and is 
intended to be used upon railways to prevent 
| couisions. The arrangement is such that the 
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apparatus will operate to prevent head-on as 
well as rear-end collisions, and the devices em- 
ployed are entirely automatic in their opera- 
tion. 

CAR-RAIL AND BED.—R. JACKSON, Ken- 
nett Square, Pa. The objects in this case are 
to provide a rail having the maximum amount 
of wearing surface for the minimum weight, 
and to provide a rail bed which is not subject 
to decay and to which the form of rail may be 
Yeadily applied. A further object is to pro- 
vide a rail and bed in which additional parts 
for securing the ends of the rails together are 
unnecessary and in which only ordinary fasten- 
ings need be applied at the ends or into inter- 
mediate portions of the rail. 

RAIL-JOINT.—J. C. Asgorr, Pittsburg, Pa. 
The object of the invention is to provide rail- 
road rails with an improved form of joint 
whereby their meeting ends are firmly yet de-, 
tachably connected without the use of fish- 
plates and bolts or other form of fastening in- 
dependent of the rails themselves. The joint 
may be cheaply produced for manufacture. 


Pertaining to Vehicles. 


DUMPING-WAGON.—R. A. Sirrowers, Shen- ; 
andoah, Iowa. The objects among others in 
this invention, are to provide a wagon oper- 
ated by the driver without shifting his position | 
to carry the body of the wagon, together with 
its load, rearwardly and@ inclinedly rest it at 
the required point of discharge ; also to provide 
means for releasing and unlocking the tail- 
gate of the wagon from the @river’s seat. 


Norgp.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Picase state the name of the patentee, title of 
the invention, and date of this paper. 


a and Queries. 


Names and Address must accompany all letters or! 
ho attcution will be paid thereto. This is fer! 
our information and not fer publication. 

References to fermer articles or answers sheuld give 
date ef paper and page er number ef questien. 

Inquiries net answered in reasenable time sheuld be 
repeated; cerrespendents will bear in mind that 
seme answers require net a little research, and, 
theugh we endeaver te reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in eur celumns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
witheut remuneratien. 

Scientific American Supp!ements referred to may be 
had at the effice. Price 10 cents each. 

Books referred to premptly supplied on receipt of 
price. 

Minerals sent fer examinatien should be distinctly 
marked or labeled. 


(10518) <A. H.C. asks: I have asmall 
dynamo—12-volt—which runs easy enough 
when the current is open, but as soon as the 
current is closed it runs so hard as to be near- 
ly impossible to keep in motion. I suppose 
this is due to magnetic attraction. Can you 
suggest a remedy? A. Your dynamo is all 
teht. Tt ought to run hard wben doing work. 
When no current is flowing, there is no resist- 

ve to motion, and of course the shaft turns 
With ease. No current is being generated. 
When current is being used, work must be 
Gone to furnish the current. The power re- 
quired to light ten 16-candle-power lamps is 
equal to that of one horse. A man might be 
able to furnish a tenth as much for a while. 
You only say that your dynamo current has 
12 volts pressure. This does not tcl any- 
thing about the current. Ilad@d you alss given 
the amperes, We could have given you the 
power needed to drive the machine at full 
speed. 


(10519) D. H. asks: If a convex 
piece of ice could be frozen clear enough, not 
to scatter the rays of the sun, so as to come 
to a focus, will not the ice produce the same 
effect as a sun glass? If so, if some material 
that will ignite where the rays of light focus, 
is not the heat produced by the gathering and 
focusing of the rays produced by the convex 
surface caused by the sudden stopping of the 
rays, or @o the heat rays actually pass through 
the ice‘? If the theory is void that the heat 
of the sun is produced by the stopping of the 
rays when they strike the earth. why would 
not the heat be spent by passing through the 
atmosphere before they reach the earth? A 
helds that heat from the stin is produced by the 
stopping of the rays of light. B holds that 
the rays give off the heat as it passes through - 


the atmosphere. Which, if either, theory Is 
correct? If neither is correct, will you please 
state correct theory, as to how the heat is; 


given off. A. If a lens. or sun ghiss, as you: 
call it, were made of ice, it would bring the | 
rays of the sun to a focus, and the focus would 
be hot just as it is when a lens of glass is used. | 
Lenses of ice have frequently been made. The 
heat rays of the sun pass readily through ice 
and glass, just as they do through the air. 
How could the air of a room be warmed by 
the sun, if the heat of the sun did not pass 
through the glass of the windows? Nor is 
the heat, which we can so easily feel when 
the sun shines upon us, lost in the air or in 
the space between us and the sun. The atmo- 


sphere of the earth absorbs a part of the heat «S +E] Reow and ain brake attachment, R. P. Williams..... eo tiaee 
awnr ir cempresser driving mechanism, B. Ob 851,55 
of the sun, but the greater part comes through ic ta Screw Cutline | Air ceeler and purifier, C. W. Vellmann. 850,985 
to the surface of the earth and warms it. The ay Automatic Airship, T. S. Baldwin............ccceeeeee 851,481 
heat of the sun is produced in the sun, and Gross Lathes Air Signal; air brake, and. steam coupling, 851,316 
comes to the earth from the sun. The earth | | Alarm device, J. K. Stewart.......ssss00c5 S51 /26L 
steps the rays, or waves, as they would bet- Fy FOR FINE, ACCURATE WORK | Album, sectienal, J. A. Mudd...........04- 851,546 
A ‘ Send for Catalogue B. Alkali hydrates and zine sulfid, apparatus 
ter be called and makes them sensible to our 1 SENFCA FALLS MEG. CO fer producing, C. Ransen...........6+. 850,965 
nerves. It is true that the heat of the sun 2 fi 695 Water Street, £ emmenie frem gases, extraction of, W. 
would not be felt here, if there were no earth } Senea Falls, NV Ur 8A walual tape te ager oe ae 
for them to strike. The rays would go on till me Apren fastening device, M. J. O’Connor. antes 
they found something to imterccpt them, be- SNUG Eye ek A RMB siois ag a ie fences Bl 2G 

: : a Auger handle, G. P. Frank 851,127 
fore they could be made evident or manifest. Engine and Foot Lathes. Autemobile, I? A. Nelsen... 851,026 

: MACHINE SHOP OUTFITS, TOOLS AND Autemebile shield, D. J. Dey 851.502 

(10520) W. M. B. writes: It seems SUPPLIES. BEST MATERIALS. BEST ae toe ia, car, Ww. G. Dig eerste $51,017 

. xles, ball-bearing bexing fer vehicle 
to me that in your reply to Query No. 10424 SEBASTIAN LATHE CO. 120 Cuvert St, Cincinnati 0. E. Hixon oe “heed eae ieee eceeeee 851,183 
you ought not to say that the moon revolves ; Ps ~ | Axles, or the. like, lubricating means for, eri epi 
en its oun aris. Of course, it is only a ques- Foot and Power 2" ipres, Leth Pian Baby walker and Swing, cembined, W. Hi , 
tion of the proper crpression, as everyone is gypeqeaqey LATIEE CO. 15 Lean Ps ee Ba sce a eth me keaee ens ele? 
+ 7 . a iy De - * ag frame. jiering & Fuller.......2ceee0s. 5 
agreed = to the facts. It would be just as| - <-> Bugs, ete., pretective attachment for travel- , 
proper to say that the Wlatiron building in New ing, J. A. Walsh.........s.e00 ee ceeses 851,267 
Au revolves on its own axis as to say that eeder hte Wee Gueae BEL Tat 
he moon does. Both would appear to revolve Cc Ball mill, H. Lohnert...... 851,013 
in precisely the same way if scen from some ounters Bate Ae ace Pe @ like fixt t 

. i ‘h 199 . to register reciprocating bs ubs, basins, and like fixtures, waste 
point in space. The excs of beth revolutions Movements er ‘revoli: fer, Guthrie & Hayes......... « 851,513 
are the center of the earth. But of course if tions Cut fullsize pean setting BLESS, M Sklevsky ++ STR 

- u = Seu OBB cee cece ec eee eee eee ol, 
your statement is correct, I shall have to ad- Booklet Free . Bearing fer wachine spindles, cempensating, 
mit that my head revulves on its own axis B. M. W. Lilansen...... sce eres ee wean 851,005 

2 = 5 a: eed yee BECO: Bearings, cage ring fer ball, J. M. Model.. 851,019 
which may account for my waking up some Hartford, Conn ‘Belt shifter centrelling mechanism, A. B. 
morning with a lame neck. -\. Several esteem- Cyclemeters iotore H Wales ccssccscecccceccacccceecenesenes 851,576 
ed correspondents have taken exception to the Tachemeters. Cewnters ele seal OD rae en es rt 

5 ' . Vv. ; ; 
statement that the moon rotates on its own} #”# Hime Castings. __ | Binder, leese leaf, W. H. Krehbiel......... 851,096 
axis. One has written us four letters on the ; peer Ea ieee helder, temperary, pare 
matter. We make an additional note on the} THE CLIPPER CLIP Binder er leese sheet 7 : 

‘ it i _ -, 5 BEY. Busheng ........ cece eee eee « 851,342 
subject. No, it is not proper to say that the Penne et angular shape prevents | Bleck signal, autematic, N. G. Keeling....: 851,528 
moon rcvolvces on its own axis; nor did we the capacity of ents other Glip for Bleck sigial system, Van Zandweghe & 
say that it did. ‘The friend of our correspon- attaching papers together. Viderti oe. eee e eee e cece eee eee e eens 851,456 

i i ia it i Best & Cheapest. “All Stationers. |Bebbin, KE. Atweed. » $51,211 
dent who sent in the question said it in the Boiler furnace, A. lL. [las 851,088 
words: Giloted; ahd. we-carmot beheld. respon- a poate ere. Co rk Beiler furnace, locomotive. Wade &' Nichol: ee aan 
. ptaiec te a age ire 2b ; S.A. BON, caries pele sc ciee Maya eae's kien pe canes Aer 2 
sible for that. f&cvolre is strictly limited in} & val; bias Beiler scales, cempeund fer the remeval ef, : 
S | Send 10c. for sample box of 1@@, or 2@c. for clips and desk neve 
astronomy to the motion of a heavenly body, G. W. Case. ......cccc ccc ees ec se ences 851,159 
* . s . Bolt ancher, E. A. StulzZ......ces ccs eeeeeee 850,980 
in an orbit. ; The earth revolves around the‘ Beek fer stamps, etc., H. M. Lindsay 851536 
sun. WRetate is limited to a motion around an | WO RK SHOPS 2. Beek er ledger and binder therefer, separable 
axis. ‘The moon rotates on its axis. Our cor- Wher leese leaf, C. E. Mereheuse... . 851,301 
4 of WoodandMetal Workers, with- He Beek stock carrier, J. S. Murray .« 851,021 
respondents who object to our answer do not! out steam power, equipped with Beek suppert, W. Smith.. « 850,977 
seem to know the usage of these words in BARNES’ FOOT POWER | Hist sleeping, i. peer ecnutaer - 851,141 
astronomy. Now, a final word on the sub-/ MACHINERY ———— See ee Ses een ee ge 851,399 
ject. The sun rises on every point of the] allow lower bids on jebs, and give Bottle, Davis & Finch...... . 851,617 
the pl t d@ set greater profiton tbe work. Machines Bettle cap, A. G. Kaufman RD1 424 
Moon, -BassesOver IG planet, an@ sets once 4) gent on trialif desiree. Cataley Free. Bettle handling apparatus, Kyle & Waugh. 851,425 
lunar month, just as it does on the earth every | w. F. & JOHN BARNES Co. Bottle nen-refillable, J. I. Duffy........6.. 851,620 
day. If this does not show a rotation on an‘ Established 1872, Bottle, or. package, “nen-redlaples: We 3. 

‘ : 7 ‘4999 Ruev ST Rockroro ILL : PUPS, « Seren SiGiy ces Oa aid a Sissi se uk She wlarsee sare 851,006 

axis respecting the sun and all outside space,: . ‘ : Bottle stepper, India rubber, C. J. Bailey.. 851,212 
‘i ; 7 a: Bewling alley ball returning mechanism, EL. 

we fail to understand simple motions. We will! B ¥ BARNES Pewers. 65 oN seek eeaineoteane ota vee. 851,559 

quote an authority than whom there is no is i | Rex, E. A. G. Bierwirth 851.056 

ELEVEN-INCH SCREW bos) cM. Keefe..... 851,357 


Bex cevering machine, 851,052 


5 | Bex epener, nail puller ‘and haw 


& eee LATHE, 


. oh cvs For foot or power as | bined, J. L. Riley..... ec ccc cee cece eee 850,968 
I- wanted. Has power Bexing wachine, B. W. Tucker. . 851,263 
: cross feed and com~- Bracelet, A. G. Pearce........-...005 851,373 
wun rest. A strictly Braiding machine, Parks & Wardwell 851,204 

| sigh grade. modern Brake shee attachment fer autemebiles, etc., 
tool. Ask us for print. Te O'Leary (clades ticeads vat ee sees 851,432 

| orate apes renneoe, Brick er stene, manufacture ef sand lime 
| BF. R an er cempesite, A. S. Crecker........ eee 851,406 

‘ » F. BARNES CO. F : 2 

Rockferd, Il Bridge, M. R. Biren........-.....5 + 851,114 
European Bianch, 149 Queen Bridge abutment, A; ®. Cunningham....... 851,408 
Victoria St., London, E. fon Bridle, R. H. Williams............4. 851,462 
aor ae Briquet press, O. Busse...... 850,905 
Briquet press, E. C. Hutchinse 851,007 
Breem, W. J. Tweedy........ 851,455 


putaatic water Supply 


Breem cern cembing machine, G. K. M - 851,202 
‘Brush centainer, shaving, G. A. Schmidt... 851,443 
higher, Prof. C. A. Young, “College Astron- Most economical, reliable an@ efficient, Brush folding Jo. aronacher potiped 
- “Rotati f the Moon,” Sect. 248: ‘The Hf you have running water the Niagura rush;: feuntain, WG, Clarks, Seo DSt 
ony, OLATON OL LEON, Decks . 1€ engines will elevate 3. feet for 4 Brush guard, teeth, J. C. Neviu » 851,550 
moon rotates on its axis once a month, in each foot-fall obtainable from pest peeths ere De ss : poet 
et ‘ : ing, is 5 ‘Building censtructien, A. Mehr... -. 850, 
preciscly the same time as that occupied by [Verea ee hay Latabes, Building sheet, W. L. Caldwell... 2 851,343 
its revolution around the earth. In the long! Write for catalogue. Burglar alarm, C. Le Willxins.. a Sere 
i rolore | Ni ) i i . Burner attachment . Dawe... - 850,907 
run it thercfore keeps the same face toward Niagara HydraulicEngine Co Burner attachment, M. J. Welfe.....sc.css- 851,191 
the earth. It is difficult for some to see why 140 Nasean St., N. ¥. : Burning vegetatien and melting snew and 
a motion of this sort should be considered a oe os ice, device fer, W. W. Lamb.......... 851,011 
: see z= | Butter press and stamping machine, A. 
rotation of the moon, since it is essentially | Tue BARKER MOTOR | Prin@G. cvdieee vue ee eee Cate bees to... 851,434" 
like the motion of a ball carried on a revolv- has from, the first shown itself to be rates collar, Ney : ee 
ing crank. See Pig. 1. Such a ball, they say, of AEE CANTO athe coon Cabinet, sanitary teilet, J. - {2 851,028 
revolves around the shaft, but does not retate with the best materials and careful -- Calculating machine, .\. J. Pestans. ~ 851,433 
it is. Ita ; fi | attention to details make it Calendar, recerd, F. H. Rice. «+ 851,439 
on its own axis. oes rotate, however. T e | ; Camera, J. A. H. Hatt...... +. 851,593 
shaft being vertical and the crank horizontal, | THE LEADER OF ITS GLASS. Candy cooling table, ee Wind : bonis 
anaes that a compass Teedle be substituted j Oe Cars yma Maine Easy ace = eens 
or the ball, as in Fig. 2. The pivot turns , Car belster, T. R. Brewn... .. 850,902 
uvderiien tt dtcan:the ogariie Shale but the com- G.L. BARKER, NORWALK, CONN. Car, dump, S. Otis... 6... - 851,372 
a oe ” Car dumping apparatus, lk’. W. Levell...... 851,014 
pass necdie does not rotate, maintaining al- = ‘ Car frame, Emerick & Alquist....851,228 te 851,230 
ways its own direction with its marked end fi Jz .GER Marine Cee eieiie ee oe ‘safety ‘gate 851,464 
north. On the other hand, if we mark one Bey 4-Cycle En fines fer street and other, M. L. Rehrer.... 850,969 
id f the ball in Fi ve shall find the! pS & Cars, steam heating system fer railway, E. 
side o e ball in Fig. 1, we F & 
: 2 " % Skillfully designed and well Be Gold: thee eek eed ooh fs ose see 850,9:23 
marked side presented successively to every Ce pile: Single lever entrar com. Carbureter fer explesive engines, L. C. Free- piece 
yoint of the compass as the crank revolves, so ining automatic carburettor MIAN e 5 Siairsaroye wise g a Kos Taronga hep ala Vee Wis ayaa eh 851,28 
I Dp , a with “spark advance. Develops Carpet cleaning apparatus, nezzle fer pneu- 
that the ball as really turns on its own axis, wide speed range and reliability matic, R. F. Diserens.............00056 850,909 
as if it were whirling upon a pin fastened to a under most trying conditions ; Carpet renevater, R. H. Duesing . $50,911 
table. ‘Vhe ball has two distinct motions by Sizes 3 to60h. p. Send forcatalog. Carriage windew. ©. Nichelsen..........+. 850,958 
. ; as ia C ae . CHAS. J. JAGER CO. Carrier. See Beok steck carrier. 
virtue of its connection with the crank: first, 281 Franklin, cor. BatterymarchSt Carrier, R. W. Franklin........ceseeeeeaee 851,200 
i Pann re; * . . “?| Carving machine, E. R. Lochman. -+ 850,941 
the motion of transition, which carries its : Boston, Mass. Cash’ chetiee apparatus, D. EB. Chis "T 951'344 
center of gravity, like that of the compass! Cash register, T. H. Harris....... oe 851,515 
j . 7 Caster, BE. A. Bede........... -- 851,396 
needle, in a_ circle around the axis of the ey PENINSUI AR Cattle’ guard, KE. Nerman- Tr g543t 
suaft; secondly, an additional motion of rota- MARINE MOTORS Cellulese derivative and maki e, 
tion around a line @drawn through its center 5 G. W. Miles, reissue..........--..2.0 05 12,637 
a Four.cycle Spark Ignition Cement and making same, waterproof Port- 
of gravity parallel to the shaft. A body ro- wee Are designed and built fer high speed land, B. Newberry ........c0esseeee 851,247 
tatcs whenever a line drawn from its center of! ly all-day running. ee are Chain link shackle, G. A. TI. Dresler...... 851,619 
te int H indestructible, every part is Chain, ernamental, J. C. Hodges........... 851,288 
gravity outward, through any point selected at ; eaple, Don’t fail to get our Chain tensien and brake device, C. Cental... 851,119 
describes a circle in the before purchasing. 2 1-2 to Chair censtructien, J. H. Coffman.......... 851,067 


random in its mass, » Prompt delivery guaranteed. 


Change making machine, 


” * 7 x 
heavens. We leave the subject with this al PENINSULAR MOTOR co, Chart, adjustable, E. H.’ Petersen... 851/374 
tation. ! 2008. Fr G 2 Chart, dress, B. E. Bebbs........ 851,279 
0S. FrontSt., Grand Rapids, Mich. Check’ handling @evice, M. Josesh. +. 851,522 
- -_—— - gn, oe Cigar lighter, C. BE. Las iste hats a a ae 
aa Cigarette machine, HK. Geergii.............. 
, TH E LEADE R. ” Clip fer helding "papers, celething, ete, F. 
INDEX OF INVENTIONS Ss C ML Malbley ec ces oho s cane ces ivaewes 850,903 
*, 13 H. P. Gasolene Auto-Marine Engine | Cleck escapement, M. Schucht 3 
Clecks, balance wheel fer, H. D. Gardiner. 
Built like a watch, Beautifully Timshed. Accu: , Py 5 , 
tely Constructed. Light, Strong, Reliable, and | Cleth cutting machine, J. B. Gury ..850,927, &° W928 
For which Letters Patent ofthe wT Nosseless im eperatiane Suitable for tumches | Clotlws drier, R. N. West 851,462 
pe te to W feet a Jength. ee co. plete, Clothes line, BE. Merrifield $51,543 
. 3 net, no discount. horoughly  scunrantved. a 50.98 
United States were Issued Partet Speed Control. Coy de serptive Cate Clutch, Pewer transmissien, C. C. Tilletsen. 850s) 
log upon application, Manufactured by Ceck, gage, C. J. Harkins...............085 5 Vex 35 
7 Cocks, safety clutch fer air brake angle 
for the Week Ending CLAUDE SINTZ, S. J. Barnheuse.. vieeeenteensese, 851,338 
292 S. Front St., Grand Rapids, Mich, | Ceffee urn, J. Heinrichs 851,417 
April 23, 1907, i are _________ | Coffer dam and caissen censtructien, G. A. Bea 
Ti@> BOW Osos. 5 a dsiud werets 4 o.b bakin, o'eree ens te se, 851,54 
Mari Coiling machine, S. W. Baldwin . 851,152 
AND BACH BEARING THAT DATE The Strelin Qfe ne Goin holden Bo of, Dike See 851,078 
[Is aa fin } SF ngines thers registering ean vewell ue. 851,251 
ee note at end of list about copies of these patents. di nt of Excell , Ceins te receptacles, means fer cen in 
mae Ve | Ghercoied it Durabitiee. Thal.” the admissien ef, Ellis & Pewell........ 851,282 
lenge comparison, with any other Ceke even, J. Kerschgens atiteers cia, nii8 tastes 850,939 
Acetylene generator, D. Barnard@............ 851,613 make in material and worke Cold sterage apparatus, Devers & Williams. 851,618 
Acid, anthrechinene disulfenic. M. Jljinsky. 851,423 manship. Mechanical or Jump Cellar pretector, J. H. Way......-....-e ees 851.268 
Acid’ ef phenylInapththimidazel and making . Spark equipment. Our 1907 prices Collar shaper and drier, E. J. Hughes...... 851,356 
same, amide-exy-sulfenic, Schulthess & will interest you. Write for eur Cellar supperter, @ctachable, R. M. Dean... 851,278 
Katkevinee seers soto. be Aee A 851,444} new Catalog and Price List. | Cembinatien leck, H. C. Lewrie............ 850,942 
Adding machine, GN. Yinchman.... . 851,089 {WHE STRELINGER MARINE. ENGINE CO. Cempesitien ef Taatter and making same, 
Advertising nevelty, A. Marielle........... ‘ 851,297 28 Fert St., East, Betreit, Mich, . J. So RoDSONs error ecssseaes 851,378 to 851,381 
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HE EASIEST running wheel made, the 

Racycle has 27.9% /ess pressure on the 
boatinga than any ordinary Bicycle. Our 
pamphlot “Tielvunys heasons” -contains 
a complete solution of this Power-Problem 
sointeresting to cyclists. Send for it, and 
if you can prove the figures wrong, 


We Will Pay You $1,000 


- oe 


Sevgry Natit BF {507 


Hhedianta Nationale. 
Dov teers lved or tbr. Orel | 
Qn. Hboid decpiel 0 Be Aeliars : 

AiAM| GYGLE. 4 AEG. GQ: : 
ORE Reh teow ns | 


With leastenergy you can travel farther 
ona Racycle than on any other bicycle. 
Lt's aL] in the Crank Hanger. 


We make _ no Cheap Racy- 


cles, but YOU can get yours 
cheap bysecuringusanagent. 


Beautiful 1907 Catalog and 
“THe THREE REASONS” sent 
for 2-cent stamp—sent free—if 
you mention this publication. 


The Miami Cycleé Mfg. Co. 
Middletown, Ohio, 0.8.4. 


INVENTORS’ 
OPPORTUNITY 


JAMESTOWN EXPOSITION 
willadmit models, plans, inventions, etc., 
to be displayed and operated and sold. 
A special opportunity not previously 
granted at other expositions. dwards— 
Gold, Silver, and Bronze Medals and 
Diplomas. Exhibits delayed will be re- 
ceived after Opening Day. For details, 
cost, arrangements, etc., Address 


BUREAU OF INVENTIONS 
JAMESTOWN EXPOSITION 
NORFOLK, VIRGINIA 


ns ~ ry 


~ 
I] 


HWorite 
femelet 
4 L starts and runs 


| Gas Engines without Batteries. 


, Noother machine can do it successfully 
Zafor lack of original patents owned by us. 
No twist motion in our drive. 


Coutatenr or switch necessary. No batteries 
a whatever, for make and break or 
— 2 jump-spatk. Water and dust-proof. 


wig, Fully yuaranived, 
7S“ MOTSINGER DEVICE MFG. CO. 
14 Main Street, Pendleton, Ind., U.S. A. 


ELECTRIC LIGHT OUTFIT. 
Different from anything on the market. Includes 
powerful 6 lb. dry battery, Jamp, socket, switch, 3) feet 
silk insulated wire, screws, etc., and directions. Best 
quality—may be used continuously if desired. Fine for 
beginners in electricity—useful in hundreds of ways, 
No danger from fire or shock. Sent by express-—price, 
$2.00. Write fer full particulars, JOHN T. REMEY, 
1527 New Hampshire Av., Washingten, D. C. 
ACTIN trument invented by Prof, 

W. C. Wilsen for the treat- 


ment of weak and afflicted eyes. No cut- 
ting or drugging; nooperation necessary. 
Not a medicine. So simple anyone can 
use it. Hundreds have treated them. 
selves successfully in their own homes. 
Endorsements without number. Sent on 
trial to responsible persons. Write to- 
aay for further particulars. 
ACTINA APPLIANCE COMFANY 


” Dept.302, 811 Walnut St., Kansas Clty, Mo. 


is a patented scientific ins- 


How to Construct 
An Independent Interrupter 


In SCIENTIFIC AMERICAN SUPPLEMENT, 1615, 
A. Frederick Collins describes fullyand clearly with 
the help ef geod drawings bew an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Cellins’ article in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1605, “Hew to Construct a 100-Mile 
Wireless Telegraph Outfit.’’ 

Each Supplement costs 10 cents; 20 cents for the 
two. Order fromyour newsdealer or from 


MUNN & CO., 361 Broadway, New York 


S T U D Y i. High-Grade 


struction by 


Correspondence 
Established 1892 


Prepares for the bar of 

any State. ThreeCourses: 

Cellege, Bost Graduate: and 

Business Law. Improved methed of instruction, 
combining theory and practice. 

One student writes: ‘‘I have learned more law 
in three menths under yeur instruction than I 
learned in six menths in a law office.”' 

APPROVED BY BENCH AND BAR 

Classes begin each menth. Uniform rate of tui- 
tion. Send for our 48-page catalogue. in which 
we give a synopsis of the rules for admissien to 
the bar ef the several States. 


Chicago Correspondence School of Law 
Reaper Block, Chicago 


Fish Will Bite 


Like Hang ey el Be all the season 
4 if you use gic Fish Lure. Most 
wonderful bait ever discovered for attracting 
all kinds of fish. If you like to pull out the 
finny beauties right and left, and Catch a big 
string every time you go fishing, don’t failto 
trythis wonderful bait, Sentby mail prepaid 
for 25cents. Perfect satisfaction or money 
refunded. Full particulars and Catalog Free 
Address J. F. GREGORY, Desk 9 
—™ 3319 Oregon Ave., ¢ 3t- Louis, Mo 


No belt ! 


851 , 426 


Cencentrater, H. L. Lightner 

Cencrete measuring machine, A. I. Nims... 851,554 1 
Cencrete mixing machine, A. IF. Nims...... 851,553 
Cencrete pest meld, J. P. Benevan. + 851,503 
Cencrete reinfercement, G. Iback.... . 851,169 
Cendenser, metallurgical, W. M. Jebns - 851,520 
Confectiens, machine fer immersing ceres 

centers ef, L. N. Harteg.............. 851,236. 
Cennecting red, J. F. Willeke............. 851,047 | 
Centractible meld, Geergensen & MHennen, 

TOISSUC -~sio.0/s55 dsc 4a to me cere ncalatealais aleve baud 2,639 
Cenveyer, pneumatic, E. M. Bassler. 851,054 
Ceeking apparatus, W. I. Mills..... 851,018 
Ceeking apparatus, G. R. Prewse.. 851,252 
Cep tube, W. Keehler............. 851,095 | 
Cern, apparatus fer p i 

Fleckenstein - 851,511; 
Cern berse, E. H. - . 851,000 
Cerset, apparel, B.-Keps.... 851,525 


Cetten chepper and cultivater, J. B. Farrar. 851,622 


Cetten picking apparatus, A. P. Albert..... 851,475 
Cream separater, L. A. McLean............ 850,954 
Cress arm pin, B. Weaver..... ~. 851,577 
Crusher, M. I’. Williams............. .. 851,390 
Cuff helder and garment supperter, m- 

bined, J. Geedneugh «.. 851,414° 
Cultivater, II. Lindsay..................088 851,537 
Cultivater and planter, cembined, H. T H 

Mensen, reissue ........... 0... eee eee eee 12,641 
Curling iren, electric, J. L. Burgard . 850,904 
Curtain fixture, L. B. & L. E. Rey 851,561 | 
Cushiened wheel, R. P. Reid..... ~ 851,105 : 
: Cycle, quadruplex, S. P. Shafer.. . 850,973 
BDashbeard helder, J. W. Yechem...... .. 851,473 
Delivery mechanism, W. Spalckhaver...... 851,184 
Bental engine meistening attachment, G. 

Bartlett 350s s0h.0 a ok So's was x sate ake dice 851,483 
Besuniting apparatus, G. Malard. 851,539 
Bie securing means, C. . Frey. 851,350 
Bish washer, W. 8S. Bundy....... 851,584 
Disk drill, Davis & Brennan............... 850,999 
Distilling, exhaustien ef head preducts in, 

Bs; Guillaume’ ss 0i0i% cestee sed eaeles. hee cas 851,286 


Beer check, T. J. Yeungleve, 

851,150, 851,192, 851,193 
Beer centreller, W. G. Bell -. 851,272 
frame, adjustable, M. . 851,300 
hanger, J. H. Burkhelder.... . 851,064 
Beer epening, clesing, and lecking , 


O22: Connell. ot 220.1 aa cea Bhs ee 851,616 
er eperating means, W. T. Glass. +. 851,592 
ubletree hitch, G. J. Weickert... .. 851,209 
uche, vaginal, E. J. Lampert............ 851,530 


Beugh mixing and kneading machine, F. E. 

ADDO Ea isso iol 5 S05 Baw epele igs e's Cia os Resi Sse 850,991 
Braft equalizer, S. Shumway....... -. 851,566 
‘Draft preducing device, G. Hervath. -. 851,289 
; Braft rigging, J. O. Neikirk........ . 851,246 
Draivers Cs. SIM. cis as sina woe dae erste g wie aia 5 ates 851,207 
Brawer guide and suppert fer kneckdewn 

furniture, Clapp & Bancreft....... -. 850,906 
Brawing knife handle, felding, Mc M4 

Weester . 851,604 
Bredger and excavat 851,628 


Bredging and excavating machine, J. Ken- 
nedy 
Bredging:- implement, W. C. McKinney* 


Bry battery, S. Cechrane............... 2 

Brying cemb, E Sutherland........ ~- 851,567 
Brill er auger, A. CG Higginbetham - 851,594 
Bumb bell, Pelletier & Menier............. 850,964 
Bumb waiter and elevater, L. E. Laurent.. 851,175 
Bust pan, C. W. Rebinsen................. 851,441 
Easel, display, J. B. Timberlake. 851,571 
Egg case, W. H. Hewell...... 851,595 
Egg lifter, C. I’. Swansen............ 851,631 


Electric cable suppert, G. G. Raymend. . 851,375 
Electric cenducters, means fer bendin : 
P. Brewn eal ees 851,340 
Electric centre] mechanism, P. Synnestvedt. 851,635 
Electric generaters. veltage regulater fer 
series weund, J. W. Welsh.. 
Electric beater, E. E. Geld.... 


Electric light shade and reflect: 


NORTON: (cree isha ge hae ee Cea Sila radios eee 
Blectric lighting device, Cernelius & Champ- 

TVS Sis Wh csle hiv. exer Se idats Suis ayeealele Mate ae 
Electric meter, J. B. Gury 
Electric meter centrolling device, J. 

Tiler cbs cio Sei bters Weis oe Se volgen Sy 851,239 
Electric meters fer driving sewing ma- 

chines, small lathes, etc. centrelling : 

device fer, Midgley & Reed. 850,947 ° 
Electrical heating element er resi 

Gi RAVERS este Serre aa Sate ated Bale Bate io EES 851,440 
Electrical impulse ceunting switch, H. 

RO Dertee oo oa soe Sida tes BR aN ee OS 851,031 
Electreplating, making articles by, T. A 
: E@isen oo cce ececc eee c eet e eee 850.912 
' Electreplating selutien, R. H. Marshall 850,944 
Electrothermal switch, J. Ericksen........ 851,410 
. Electrethermal switch, Hewitt & Nelen.... 851,420 
Electretype plates, methed ef and means 

fer preparing and belding, H. A. W. 

WOOO! oreo Sacre eee erected 851,049 
| Elevater safety device, M. H. R 851,382 


Elevater step, T. Waughtal.... 
Elevater system 


J H. Gay 
‘flevators, ete., 
' fer, B. N. Jenes...............2.2008- 850,937 
End gate fastener, B. C. Pasley 851,557 
Engine, G. McBewell........... 850,953 | 
Engine, A. L. & R. Bauer 851,195 
Engine muffler, explesive, W. M. Brisben.. 851,498 
Engine er meter, G. Lehberger............. 851,293 : 
Engine’ reversing gear, tractien, fe : 

Smiths” sid Pit atsioavacena ualvav ia wartatata lan oath 851,448 | 
Envelep, safety, G. Cataldi. . 851,117 
Eraser shield. H. I. Sedden......... . 851,256 
Exercising apparatus, J. H. Kellegg....... 850,988 
Expleding mines, wircless receiving appara- 

tus fer, I’. Schneider - 850,972 
Extensien bracket, J. T. Batts.... », 851,484 
+ Extensien table, pedesital, Nennast ar. 851,307 
Extracter. See Nail extract 
Eye guard, H. S. Cever................005- 850,997 
Eyeglass helder, F. J. Themp: ~. 851,327 
Eyeglasses, C. E. Mead....... . 851,542 
Fan, centrifugal, J. Verner................ 851,457 
Fare bex, change giving, B. G. McKenzie.. 851,303 
iFastening device. I’. H. Keys.............. 
Fastening device, I. Buby........ 


Fat cutting machine, E. H. Bump. 
Faucet, Fitzgibbon & Travis 
Faucet, self-clesing, C. Bergmann. 
Feed cutter, A. T. Sheward 
Feed water heater. Logan & 
Feeder, peultry, W. O. Regers 
Fence bench, 8S. L. Bailey 
Fence er dike, J. W. Humphrey. 
Fence pest, G. G. Seymeur 
Filing system, mail and erder, 

SAWS ae Ole dee co eeiliee dace ete teas weed 
Wilters. (W.. ¢F.- ACHR... 22s cc cites oe ot 
Fire alarm, clectric, W. H. H. Everett 
_ Wire, extinguishing, C. Brent 
Virearm, receil eperated, G. Luger 
Fish. apparatus adapted fer cellecting and i 


cultivating shell, A. G. Waterheuse.... 851,202: 
Fleer scraper, J. Kelling................... 851,010 
Flue cleaner, L. C. Kleiden........ ~ 851,134 
Fluid pressure brake, Ff. GL Clark. 851,277 
Flushing tank, C. Willms 850,989 
Irly catcher, C. A. Arents.. - 851.478 


8 ms 


Feed cempeund and preparing 

ened, E. B. Chaplin 
Ferms, duplicating, G. L. Anderman. . 
‘eurdrinier machine, W. Wibel............. 
Friction er massage appliance, W. Bleakley. 851,489 ; 
Fruit box, P. Henrich 851,132 
fuel and making same, compesitien of mat- 


' ter fer, E. L. Culvwer............... 008 851,407 
- Fuel, censuming, Wade & Nichels 851,330 
, Furnace, A. Rhenemus........... ee eee scene 31,438 
Furnace fuel feeding device, beiler, J. & 

W... Reagan -. 5 sie eee le deca tee 851,253 


Furnace grate. beiler, F. W. Ridle: 
Furnace skimmer, blast, C. DB. Irv 
Furnace tep, blast, J. W. Gocher 


Fuse bex, C. Remelius........... 851,560 
use, electric, U. G. Regers.............. 851,082 
Fuse er cut-out, electric, L. B. Buchanan.. 851,157 
Galvanemeter, J. Broich................005 851,156 


.. 851,493 
2 850,914 
2 851}488 


Game apparatus, L. J. Castenguay. 
Game er tey, race, H. Egg.. .. 
Garment, A. Berman 


Garter band, C. Bloemberg..... ~. 851,219 
Gas and air burner, DB. Ceeley - 850,996 
Gas burner, TI. A. Darling.............. - 851,346 
Gas burner attachment, J. B. Sheehan . 851,564 
Gas engine, J. W. Lippincett............... 851,176 


HavneS 


es car was the first American gasolene vehicle (1893), and it now in the Smith 


The first Hayn 
sonian Institute Mt 


useum to illustrate the history of the automobile. 
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THE STORY 
OF THE HAYNES 


Its successors were built in 


the first automobile factory to be built in America. It has taken time to develop the automobile, 


and Haynes had a long start. 


The original leadership has never been lost, 


Low tension make-and-break ignition originated in the Hayn 


began the march of improvements in materials by introducing nickel steel. 
bodies and for engine parts was used first in the Haynes. E ( 
equipped with large wheels. The side entrance body wasa Haynes introduction. 
details the Haynes has been universally imitated. 


miore copied from than any other car. 

To-dayin their simplicity, reliability and 
perfection, the Haynes models are still ahead 
of their rivals, vm iim:lying devices that will be 
imitated in other cars in lutcr years. 

The Vanderbilt Eliminatior, Race proved 
the quality of a Haynes when a regular stock 
mod@el—theonly stock model entered—won its 
placeon_ the American Team against the best 
special designs America could produce. In 
the final Cup Race, against special racing 
cars of twice its horse-power, its wonderful 
showing is too well known to need repeating. 


Address Desk H & 
HAYNES AUTO/IOBILE CO., Kokomo, Ind. 
Oldest Automobile Manufacturers in America. MembersA.L.A.M. 
NEW YORK, 1715 Broadway; CHICAGO, 1420 Michigan Ave. 


es models of 1895. The Haynes 
Aluminum alloy for 
Haynes were the firstcarsto be 
In a multitude of 
There is no doubt but that the Haynes has been 


The 


oo. 
ae 


fo 


Easiest 


Mace of steel, with air chambers in each end like a life boat. 


crack, dry out or sink, lasta lifetime. 


boat 


to Row—Absolutely Safe 

Can't leak, 

Every boat guaranteed, Ideal 

for families, summer resorts. parks, boat liveries, Strong, 

safe, speedy, Write for our catalogu.: of Row Boats, Motor 
Boats, Hunting and Fishing Boats, 


The W. H. Mullias Co,, 118 Franklin St., Salem, 0. 


, By the WEATHERWAX METHOD. 


We are the onlyboat builders who sell boat patterns. 
Knock-down frames easily put together. The best is the cheap- 
est. Send for our 100-page Catalog J of 1907 models. 


BAY CITY BOAT MFG. CO., Bay City, Mich., U.S.A. 


Wehave the largest line of New 
dome and used Motor Cycles, Parts and 
Supplies in the country, at the 
lowest prices. Every machine 
guaranteed. We are the largest 
and only exclusive Motorcycle 
House in the world. Send for our 
1907 Catalog. Repairs a specialty, 


Harry R, Geer Co,, 851 McLaran Ave., St. Louis, Mo. 


|s40 MOTORCYCLE 


Pipe Cutting and Threading Machine 


This machine is theregular hand machine supplied 
with a power base, pinion, countershaft, etc., and 
can be worked as an ordinary power 
machine or taken from its base for 
use as a hand machine. Length of 
pipe / in. to 15 in. handled easily in 


price list free on application. 


THE CURTIS & CURTIS CO. 


THE EUREKA CLIP 


The most useful article ever invented 
for the purpose. Indispensable to Law- |- 
yers, Kditors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book: marker and paper Clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 25c. 
To be had of all booksellers. stationers 
and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man- 
ufactured by Consolidated Saf ety 
Pin Co., Box 121, Bloomfield, N. J. 


PATENTED 


Folding | 


~, 


CANVAS BOATS] 


Lighter, more durable than wood. Serviceable in salt water, 
Puncture-roof; non-sinkable; can’t tip over. A revelation in 
boat construction. Can be carried by hand, or checked as bag- 
gage. When net in use, feld up intea package. Send bc. for 
Catalog, 100 Engravings. KING F@LDING BOAT CO., 683 
West North Street. Kalamazoo, Mich. 


Our puticrnd ar niatertats cost you onty Aalf the 
price asket by others. 


arr ig 
’ Nh saris 


oO 


/BUILD {Tf YOURSELF 


We are the largest builders of pleasure boats in he world. 
We sell you full size working patterns, knock-down frumes 
and materials from bone-dry stock, at half the price asked 
by others. Weuse these patterns and stock every dayin 
building our regular boats. You are not buying theories. 
Catalog free. 


4 DETROIT BOAT CO., No.27 BellevueAve., DETROIT, MICH. 


Vapor 


THE Nulite &°2°5 Lamps 


For Home, Store and Street 


We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wicks. No Smoke. No Odor. 
Absolutely safe. THEY SELL AT SIGHT. 

» Exclusive territory to good agents. [2@" Write for 
catalogue and prices. 


Chicago Solar Light Co. Deps.a, Chicago 


For Either Hand or Power 


room. Tlustrated catalogue— 


* 


t, Ma‘ 


PEERLESS 
SUT-PROOF PLUGS 


Guaranteed absolutely self-cleaning. 
If you are troubled with sooty plugs 
sen@ for full details, we can suit you. 


Peerless Equipment Co. (Not Inc.), 
170 So. Clinton Street, CHICAGO 


AUTOMOBILES 


BOUGHT. SOLD AND EXCHANGED 
The largest dealers and brokers in New and 
Second-hand Automobiles in the world. Send 
for complete bargain sheet No. 129. 


TIMES SQUARE AUTOMOBILE Co. 


New Main Entrance 1599-1601 Broadway 
Connecting with 217 W. 48th St., New York 


“REX” The King of Hill Climbers 


Maae in London, England, by largest 
Motorcycle concern m the World. 
English Road Record 886 miles in 48 
livita, 86 minutes. A high class im- 
»vted| machine, same price as Ame- 
tivan machines. Let us send you 
full details and price list. The 
: ei « REX” sold only by 
FRANCO - AMERICAN AUTO & SUPPLY 
1404.1406 Michigan Avenue, Chicago. 


CO., 


METAL POLISHES.—FORMULAS FOR 
Putz Pomades, Pastes, Liquids, Powders and Soaps for 
potishing metals, are contained in SCIENTIFIC AMERI- 


CAN SUPPLEMENT, Nos, 1:283, 1228S and 1289. 
Price 10 cents each from this officeand all newsdealers 


DUNN’S 


4 Hollow Block Machine 


wre) 


Makes all widths, lengths, many de- 
- signs, Sills, Lintels, Pier 
Blocks, etc. King Cement 
Brick Machine, none better 
at any price. @nly $40.00. 
Write for Catalog. 


a& CU, H4L Grand Avenuc, CHICATO 


HOW TO MAKE MONEY 


Send tod ay for ow FREE book and descriptive matter 
telling all about the prefits that can be made in the 
manufacture of concrete Wiiidizg blocks. With a 
FRANCIS BLOCK MACTIINE any man of 
ordinary ability can make from § to $15 a day. No 
capital or experience wecessary. Building blocks made 
with the Francis Machine under the Berlin System are 
guaranteed damp proof, frost proof, fireproof, and will 
notevackor crumble. Centractors ard builders in your 
town need your entire output. Farts and figures show- 
ing why you can make more money with a Francis 
Machme sent FREE. Write today. 


W. E. Me 


é FRANCIS MACHINERY COMPANY 
: RUT Chestnut Street, : St. Louis, U.S. A. 


VICTOR HANO-FORGED AUTOMOBILE 


Water cooled; engine 44gx4; wheels 
\ 37inches; 144 inch Goodyear cushion 
tires; runs from 1 to 25 miles per 
hour. No country too rough or billy 
for the Hand-Forged Victor. 
Price $45@, including leather top, 
fenders, lamps, born, tools, etc. 
Write for full particulars. Address 


VICTOR AUTOMOBILE MBG. C0O., St. Louis, Mo. 


Does your strop give satisfaction? 
bo THE 


ANUS 


29 positively will 


POST 
PAID 


$ 


KOKEN BARBERS’ SUPPLY CO. -“Waker:s 
2526 OHIO AVE.| ~ ST.LOUIS 


‘NOTHING 
ELSE LIKE IT. 


BURNS BARRELS OF AIR .Notwss, 


THE MOST. WONDERFUL STOVE EVER INVENTED! Suetesrrconcienomcnt 


drawn principally from atmosphere. ses arrels of air, while consuming one gallon of oil. Wood 
coal and oil cost money. ONLY FREE FUEL IS AIR. Supply unlimited. Notrustincontrol. Air belongs to rich and poor alike. 
HARRISON’S VALVELESS oit-ca's"ANb AIR BURNER STOVE 
q OIL-CAS AND 
Automatically generates gas from kerosene oil, mixing it with air. Burns likegas. Intense hot fire. Combustion pir‘ect. 
: = To operate—turn knob—oil runs into burner—touch a match, it generates gas which passes through air mixer, dawg 
H <? AURNER in about a barrel of air, to every large spoonful of oil consumed. hat’s all. It is self-regulating, no more attention. 
| By Same heat allday, orallnight. For moreor less heat, simply turn knob. There it remains until you come again. To 
Ret fire out, turn Knob, raising burner, oil runs back into can, fire’s out. As near perfection as anything in this world. No 


Im portant Books 


The Scientific American 
Cyclopedia of 


Receipts, Notes and Queries 


15,000 RECEIPTS 
734 PAGES 
Price $5.00 in cloth; $6.00 in sheep; $6.50 in 
half morocco, postpaid. 
ISsplendid work con- 


HL 
T tains a careful com- 


(Evi 


Bow oH ip 
= SEE IT SLIDE." 3 

oe whe oe | iri, soot, orashes. No leaks—nothing toclog or close up. No wick—not even a valve, yet heat is linger proper control. 

ERATOR D. E. ral tap IND. bate acer Lene is ha pore 

are worth more than twice as much as they cost. costs me 
only g'4 cents a day for fuel.’ L. S. NORRIS, VT., writes: EXCITING BUSINESS FOR AGENTS, 
“The Harrison Oil-Gas Generators are wonderful savers of fuel, at SALESMEN — MANAGERS— MEN OR WOMEN at home 
ofr traveling, all or part timo—showing—taking orders— 
appointing agents. MESSRS. HEAD & FRAZER, TEX., 


least 50% to 75% over wood and coal.” €. D. ARNOLD, NEB., 

writes: ‘*Saved $4.25 a month forfuel by using the Harrison 
writes: ‘*Enclose order for $81.00. RUSH. Sell like hot 
cakes. Sold 50 stoves in ourown town.’ B. L. 


Oil-Gas Stove. My range cost me $5.50 per month, and the Harrison 
only $1.25 Roe mouth.’? Objectionable features of all other stoves 
wiped out, Not like those sold in stores. Ideal for cooking, 


i 


pilation of the most use- 
ful Receipts and Replies 
given in the Notes and 
Queries of correspone- 
ents as published in the 
SCIENTIFIC AMERICAN 
during the past sixty 
years; together with 
many valuable and im- 
portant additions. 

Over Fifteen Thousand 
selected receipts are here 
collected; nearly every 
branch of the useful arts 
being represented It is 
by far the mest com- 
We prehensive volume_ of 
the kind ever placed be- 
fore the public. 


Mechanical Movements 


Powers, Devices and Appliances 


J 
ALL SIZES, 


iGas pipe, extensible, G. W. Thern.. 
Gate opener, E. T. Merris 
Gear, adjustable, E. 
: Gear, machine, Smith & Hellinge 
Gearing, M. H. Ballard 
! Gearing, change speed, S. Bramley 
Gilding teel, W. H. Cee 
Gin, W. F. Overmyer 
iGlass blewing machine, 


Cc. A. Tatum 


Gas generating apparatus, W. EB. Leenard.. § 


roasting, basing, ironing, canning fruit, 
plenics, Cottages, ca:nping, also for heat- 
ping houses, stores, rovmg, ote., with radi- 
atingattachment. No olorecarrying cna’, 
kindling, ashes, soat anddift. No hot flery 
kitebens. Absolutely safefrom exptoslon. 
Not dangerous like gasoflue, Simple, dur- 
able—last for ycars. Saves expense, drud- 
gery bud fusl bil!s, 
All sizes. Prices low—83.25 and up 
only send your name and address, 
description 


HUESTED, MICH., writes: 
sold11stoves.’? Thispatentnew. Nothing like it. 
Demand enormous, Agents reaping great harvest. Where 
operated people stop on street, leave their homes, 
of business, miss trains to watch this generator—excites 
curiosity—watch it as though a thing of life. Show a 
dozen—sell ten, Write to-day for 
new plan. 
Get in early for territory. 


meut ta any addresn. 
7 Write to-day for our 
thousands of testimoniais, 1907 Proposition. Cataingzue free, 


-WORLD MFCG.CO. gs591 World Bidg., Cincinnati,o. 


“Been out one day and 


place 


Speerel agents 
orld unsupplied. 


Send no money. 


Send no money 
bday trtal offer full 


Glass, epaque, A. L. Reinmann............ 
By GARDNER D. HISCOX, (1.8. Gases ate: manufacture ef hellew, C. F. 
A . ! OX es dase ene viata head tae: & alera te ei tee ener ders 851,163 
Large 8vo, 402 Pages, 1649 Illustrations, with De>| Grain binder attachment, Lux & Schwenk. . 851177 
scriptive Text. Price $3.00. Grain elevater, beltless and chainless drive, 
fF IW. “POlIB) 5 keh ea ei os is de S weters wes eye 851,315 
DICTIONARY of Mechanical Movements,Powers, Grass beater, A. G. Stimpke. «. 851,452 
Devices and Applixuces, embracing an illus-° Grate, H. F. Raser.......... -. 851,608 
trated description ot the greatest variety of me-| Grate, retatable, O. Tressin. -. 851,043 
chanical movements and@ devices in any language. | Grater guard, A. L. Lewis................ 851,602 
A new work on illustrated mechanics, mechanical | Grinding machine, razer blade, F. W. Blas- 
movemeuits, devices and appliances, covering n ly WETS cece eee cee eee eet eens 851,057 
the whole range of the practical and inventive “eld, | Grindstencs, emery wheels, ete., rest and 
for the use of Machinists, Mechanics, Inventors, RE ENE AE EUR re toute eth a 851,328 
Engineers, Draughtsmen, Students, and all others aun, _iutematle; Berane vartvelmes *s Spats 
interested in any way in the devising and operation Gun trigger, auxiliary, J. H. Keyse........ 851,626 


of mechanical works of any kind. 


° s meving the barrels ef, K. Veller....... 850.984 Remember Remember 
Mechanical Appliances Hair drier, Falkenstrem & Sundblad....... 851,283 
Harness, W. J. Parvin............000- 22 851312 the Name : “ee the Mark 
Tlechanical Movements and Harness gt L. James.. ae 851,092 tee Kes aed 
Harrew, 8. H. Garst.... . 851,085 
H H Harrew, C. H. Forshey.............ses eee 851,126 
Novelties of Construction Harrew teeth te their supperting bars, ad- 
AN Encyclopedia of Mechanical Movements and justavle fastener: fer. securing,” Gr. We: 851,580 
Mechanical Appliances, including many Novel- | parvester, cern, H. Broome... --851,059 te 851,061 
ties of Construction used in the practical operation Hay press, T. . & 8. BR. Sikes..... edly 851,322 
of ee 2S Monn shure) aaa. (in, Engineering, Hay rake and leader, G. A. Culver sve 881,489 Every one should have a saw about the house—why not have the 
) . ) ; . eck rack, - Geodsell... ; 7 
Attorneys, and all others interested in Mechanical | Headlight, McLaughlin & Sittel............ 851305 best saw—a Simonds Saw—a saw that the careful carpenter knows, 
eae Heaters Th. oe a Eetece uses, and will recommend. Simonds Saws do the work that a Hand 


By GARDNER D. HISCOX, M.E. 
Being a Supplementary Volume to the Author’s 


Work entitled Mechanical Movements, Powers Hinge, windew, R. S. Dana............... 851,224 . 
and Devices. Contains 1000 Special Made . Hoisting machine starting Made of Simonds Steel 
TRWOD nec cca cen uhas seecithinabeee sa coe 851,291 
Engravings. 400 Pages. Cloth Heek, W. GC. I?isher... .. 851,509 
Bound. Pri 3.00. Herseshee, C. Manley....... .. 851,243 = : 7 j j 
un ice $ Herseshee heel cutter, HL. G. Geidemith.... 858025 Made in a Simonds Steel Mill exclusively for Simonds Saws. When 


The above two volumes sold together for $5.00 Postpard. 


Hesiery, manufacture ef scamless, is 
(Kilbourn oe. eee ee cee eee eee eee . 850,940 blade, accurately ground, with a gradual bevel or taper from tooth to 
Het air register attachment, ie yy 
bere HOt aM nak seek Pan dw hee tes 851,198 back of blade and a true ‘“‘hang.”” A well carved handle adds beauty 
Electrician’s Handy Book Hetel register and account checking system, 


By PROF. T. 0’CONOR SLOANE, A.M.. E.M., Ph.D. 


: Hydraulic metor, J. Schaeffer....... te eeees 851,255 
Handsomely Bound in Red Leather, with Titles Hydrecarbon derivatives, preparatien ef Hand Saw, a Circular or Cross-cut Saw, 
d Ba in Gold B water seluble, F. Beleg................ 850,898 
and Edges in Gold. Pocket Book _Incubater heaters, moisture supplying device . . . 
Style. Price $3.50. ‘ fer, C. Z. Davis......... ier tae BOL Att -WaRBANTED Simonds Saws are the Best— 
Index red leck, card, P. H. awman. -- 850,990 ? 
iInjecter, W. T. Strain............5 ) 851/041 and They ARE the Best 


Guns having receil actien en the carriage 
frem the firing pesitien te the traveling 
pesitien and the cenverse, means fer 


Heating apparatus, D. J. EF. Buck 
Heating system, H. C. Mallory 
Heel creeper, hydraulic, @. F. Leibert..... 


Hese nezzie, J. A. Long.. 


cembined, T. J. Raftican.... 
: Hugger, autematic, P. H. Flateau 


1) 851,400 


851,363 
851.240 


851,603 


851,437 
851,124 


Saw should do, because they are 


to the saw. 


you buy a saw for convenience at home you want an even tempered 


Every Simonds Saw is covered by an absolute guarantee 
of perfection in material and workmanship, because whether it is a 


Insulated couplin 8. N. Shields.. a 851,446 . 2 re ee A - 
Insulated electric’ wites ranch bex a z The eee pees Maen on pare > me 
Havens, Jv., reissue............ cee eee 12,640 our hardware dealer shou prompt y supply you with a 
Insulater clamp, W. G. Clark. -+ 851,222 ane Or : . . 
Irening table, J. E. Ratcliff... ". 850,966 Mansa Simonds Saw of any style, point er size. If your dealer 
Jack, J. H. Feuesan piece a 851,318 Look for this trade mare ‘oes not keep the Simonds, let us know and we will see 
, Jeurnal bex, W. Stevensen............. .. 851, bs 4 
yeuenal vey ane rae 6. Rar ee 851,008 etched on every saw, that you are supplied. 
a 1 Kie eard. 2 oe INICOLAY. os Se sired 0 jaqes ais 851,5 . . . 
S Knitting machine ‘striping “device, D."F Send for ““‘Simonds Guide”’ Mailed Free 
WW aN. esis Sie ew eters ese Gee ses 51, f 7 . r _ 2 
N Lace, F. Creassey......... < Sol 0d This booklet will tell you about Simonds Saws and give other information of real interest and value. 
Lacing, H. H. Cummings 851,07 
eo Lacing shec uppers, machine fer autemati- ‘ SIMONDS MFG. CO., FITCHBURG, MASS. 
+ SE cally, W. A. Smith, reissue............ 12,638 
NS }Lamp, W. Churehill............0, 2 951496 
S {Lamp, electric arc, O. Gress.......... - 851.003 
R ‘Lamp fixture, electric, J. B. McGinley..... 851,024 
. | Lamp hanger er suppert, arc, J. E. Jeyce.. 851,009 . 
‘Lamp er lantern burner, G. H. Relfes...... 851,319 . “TIOW TO REVEVBER”™ 
‘ ‘ Lamp suspensien device, IE. Weber.... . 850,986 | Sent Free to readers efthiare a catirn 
SE Lamp, vaper, C. T. Eward......... ++ 851,348 | 
iy? ‘Latch, deer, G. KE. Cadwell........... + 851,158 The new process for transferrin 
. gz any Photo. 
SS Taten eeand patemacte, M. W. Leng i 851,294 raph to any surface. Indestructible. Pillow 
, oc TISON. .. ec eee ee ee eee 851,217 ee 
SS Leak. indicat fi high-tensi i ops, etc. Can be washed. For sale by all 
AES | ce Weedbridge & rayler pea rene AES: 851,149 ! dealers in Photo Supplies. Or sent to any You are no Greater: intellectually 
BM = = =— i Weeedridge & Tayler... eee eee ; : s t "i : 
. i Ledger, leese leof, H. F. Busheng. ti) 851,275 address on receipt of 25 cents, Sample on Lead diver iverensee tirware: elven neady. 
‘Leg, artificial, F. Buchstein........ - 800.994 Satin Free. ag ne paaimemery, fer faces, names, business 
ice killing machine, C. H. Lee..... - 851,0 CHEMICAL AR co., etails, Studies conversatien; develeps will, public 
THOROUGHLY practical reference book of 768 Lightning arrester, Ball & Seymeur........ 851,392 = : speaking, personality. Send fer Free Beoklet 
A pages, covering the entire field of electricity, Lightning arrester, fuse lex, and insulater, 265 La Salle Street, Chicago | picxson memory SCHOOL, 700 Auditorium, CIUCAGO 
Contains nouselesstheory. Everything in it is to i combined. poe es Gaebler Botaee : ae, sg 
the point and can be easily understood by the stu- Limit Sage, C. i. Fetherot...... . 90) c = 
Fee ee eee eee terse yday work, Linotype machine, T. 8. Hemiané...00... i 851288 LENSES RUBBER STAMP MAKING. — THIS 
ing electrician. Vhe advanced electrical engineer rot! Mistcieuilng or dividing apparatus, ni sen Besides making all kinds of PHOTOGRAPHIC LENSES beh . ithe inexpensive appaeatas m therowetie. 
wil also receive great benefit frem its perusal and ULES PONT soe BAe ee tye Ree eas 2985 | we manufacture to order lenses of every description, including pracheal article written by anamateur who has Nad ex. 


study. 

It isa work of the most modern practice, written 
in a clear, comprehensive manner, an@ covers the 
subject thoroughly, beginning at the A BC of the 
subject, and gradually takes you to the more ad- 
vanced branches of the science, It teaches you 
just what you should know abeut electricity. 


Liquids, etc., apparatus fer mechanically 

mixing or combining, F. J. M. Berberich 
Leading, unleading, and transperting appa- 

ratus, E. S. Beyd : ove 
Leck, H. Ahrend..... 
Lock, F. J. Vieweg.. 
Lock strike, R. B. S 


“H. ‘Allen! 
cutting attachment, A. Tilt.. 


Legging car standard, C. 
Leen 


851,153 


851,155 
850,891 
851,575 


. 851,109 


851,476 


« 851,570 


stereoscope, surgical instrument, lantern lenses, magnifying 
mirrors, etc. Write for estimates and samples. We make 
35 different styles and sizes of 

PHOTOGRAPHIC SHUTTERS 
and our factory is especially equipped to manufacture fine 
small metal articles of all kinds, furnishing the dies if de- 
sired. Estimates on application. 


Wollensak Optical Co., 292 Central Ave., Rochester, N. Y. 


perience in rubber stamp making. @ne illustration. 
Contained in SUPPLEMENT 1110. Pricel0cents. Kor 
sale by Munn & Co. and all newsdealers. 


~ PORTABLE GASOLINE 
Submerged Propeller 


Attached and detached ANY B@AT “in 


picker, L. Piling........... - 851,250 Rear < bs : 
shuttle binder, N. Blanchette 851,545 e : Fan a shallow water, Largest, most 
‘ 7 warp step met Stitt & Davi - 81.040; FLECTRICAL MOTORS — THEIR practical, most powerful. Hotire @uttit 
Practical Pointers or ward step metien, ©. Barnes...... - 851,337 | Construction at Home, SCIENTIFIC AMERIUAN SUP- is @utside of Boat. rerfectly Safe. A 
Leems, picking cam fer, J. F. Denehue.... 851,225 | prements 759, 761, 767, G41. Price 10 cents Money Maker for Summer Resorts. Send! 
Patentees Lubricater, W. & J. W. Leyland - 851,359 | eack, by mai). Munn & Company, 861 Broadway, New fer Details and Price List. 
Machine rells, GQ F. Steiver ieee ss . 851,451 | York City, and all newsdealers. SUBMERGED MOTOR CO 
; : , o ‘ A 
Containing Valuable Information and Advice on Magnetic materials, Tanitacuis of y cncaee “ eT P 84-86 Washington St. Chicago 
The Sale of Patents Hadfield ........ eek uaetee tet a. 851,635 Champion Telescopic Steel Rods j-— 
Massage apparatus, Fitz & Hitchings....... 851,510 ete ees oe 
: ; D 7 : = awe MOTORS and CASTINGS, Also MATERIALS and RLUEPRINTS 
ada as Mattress frame cerner cap, wire, E. A. ax ATENTED ees . 
an pieienuce Sr epee ee er aed SamMmMens  .. 2... eee sees e eect este eee es 851,563 ea eg ie aoa ines We have bicycle, automo. 
the Most Successful Inventors in Handlin. eir ing mming i i 51 3 ile, i i 
I ti 7 Measuring and forming device, M. A. Flinn 851,284 | the Only Telescopic Rods Made of Tapered Steel Tubing v? Ay bile, sta onary snd rarine 
nveéntions. Measuring apparatus. siphenic, EH. O. Linten 851.241 Provided with Outside Line Deli th h Guid Metin + 2 . 
By F. A. CRESEE, [1.E Measuring machine, height, McNish & Gray. 850,955 rovided with Outside Line Delivery through Guide ; \ AE @urattachable motor out. 
W ecnete ie ae Mcchanical mevement, &. J. Hannah.....-. 850,930 | No locking device necessary, Rod can be telescoped Sy \ \\, fit fts any bieve e. Send 
144 Pages. Cloth. Price $1.00. ‘Mechanical movement. H. A. Heuseman..... 850,934 | without removing line, hook or reel. Lengths, 4 feet to ’ v7, A ‘.stamp for literature and 
| Metallic leaf te a stamping press, means 1s feet: aw eights, 740 ounces. Descriptive folder and - 3 i ee ae 
' fer feeding, W. H. Coe............... 851,162 | Price list free. a SHAW MFG. Co. 
MUNN & CO., 361 Broadway, New York metals, purifying, P. L. £. Heroult....11 1. 851,167 | THEVAN DOREN MFG. CO., 56-58 W. Van Buren St., Chicago S22" Dept. B, GALESBURG, KANSAS 
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a | Middlings purifier, B. @ch..............05. 850,959 
A Strong, Dependable, 2-Cycle Engine Milking machine operating device, B. & F. MODEL 
| Ljungstrvom <i. cccsce seas ees esaw ones 851,136 
Mine tunnels, artificial timbering fer, D. W. 1906 
SRODOTE oii se earsitieiis dere Pays reat thee ae eae 851,629 


Skinper’24= 


Mines, centrelling mechanism fer submarine, H 
M J. ns Rey Spake aeaanroteta pile tera ese cae a 30. pee 
ineral separating apparatus, J. F. Latimer 851,5: = = 
Minerals, separating, J. Fk. Latimer 851,600 Surprisingly Gana: 
2h Mari E . a, Miter bex, R. L. McCartney. « 851,023 
-p. Marine Engine Meccasin, A. @rzechewski.... . Se for the price. Surprisingly cheap 


Meistener and the like, envel a 
GUC ee rece Pie Fee Be Wiesel yas BFa ea esos 851,115 | 


Meisture frem clesed cases, means fer re- ; 
moving, A. S. Hickley.. + 851,516 | 
Meld and centering device for "sewers, 


fer so geed a revelver. The new 


i & DOUBLE ACTION 
REVOLVER 


es 
An engine from! 
which have been 


imi duits, etc, J. B. Blaw.............. » 851,395 
eliminated the Melding device, cornice, H. EB. Sharp. ..... 851.036 
faults of other en- Melding machine, C. Henan: ey eee 851, phar 
: Melding machine, sand, J. J. Fleming, et al. 851,1 5 i 
engines, and to Melding teel, cernice, Sharp & Kentana.... 851,035 is a thoroughly well made, durable and serviceable arm. Light in 


weight, enly ten ounces, and small in size, it is particularly adapted for 


which have been a. : Monies Weck: Ge aes : 850, ee those who desire a safe and efficient revelver at a moderate price. 
added entirely new features, making it Mep wringing device, C. L. Kr 8515526 An ideal noise maker for tle Glorious Fourth. Safe for a boy to 
simpler, stronger, more powerful and Mertising windew frames fer sash pulleys, handle and has nene of the disadvantages of the dangerous toy pistol. 
‘ machine fer, T. A. Mess............... 851,244 
speedy, and in every way better than Mesquite netting and bar, J. B. R. Neble.. 851,429 Specifications - cae barrels hnest nickel pug Double Action; $9.75 
: ; Meter, » Synnestvedt..... ccc ee eee eee ee 851,632 ” eee 
any other engine of its class. Here are Meter exiensien receptacle, G. Willius, Jr. 851.581 ‘Also made with 4)4/ and 6” barrel. 
some of its exclusive features: Runs Mewer, lawn, S. M. Debsen..... a fetid 851,075 The celebrated H & R Hammerless Revolver. ....sssseeceevess 96050 
equally well on Kerosene, Alcohot or | MUsic rel fer ,mackanical musical instrur 0,802 For Sale by all dealers in Reliable Sporting Goods. 
ae 2 ‘ 5 Music stand, Daly & Merrisen.............. 850,998 f your dealer does not have it, don’t take any other make—we will 
reac a ee that Gan : Musical ansteuiment, A AL & J. B. Cen- ‘ deliver one on receipt of price. 
utely new an@ extremely simple, wl ; MOLY? is sieices, oa gbca Bayete Wie a ast edtendie di gretd.-es af 851,634 w a 
2 : i i hani rite for Catalog of Revolversand Single Barrel Shot Guns, 
not, cannot, back fire; starts without Jj Musical, lwstrumeat, = mechanical, Pam ai . 7 
cranking; easy to reverse and regulate ff Musical iistrument, “mechanically eperated, | HARRINGTON & RICHARDSON ARMS CO.,228 Park Ave., Worcester, Mass. 
: : evensen ICKINSON.. 2... eee cece eee : 
speed. Made ea ae 7 i: p- bare Musical instruments, autematic playing ; 
engine, $24.90. omplete with engine mechanism for, P. Wuest, Jr........0. 851,470 | 
& » $24 9 P & 2 Nail extracter, S. D. Hyde ~ 851,290 i 


electric and boat fittings, $39.00. Napkin supperter and helder, E. ©. Rink... 851,107 


2 Neckband ring, Dennelly & McKnight...... 851,076 

Send to-day for free catalog j Necktie fermer and holder, T. H. Neenen. - 854,480 
Nese shaper, I. N. SeareS.........cee eee , 

ST. CLAIR MOTOR co. Nestril expander, H. R. Weedward «+ 851,048 

Nezzle, spraying, J. H. Ruff...... - 851,562 


Dept. C, DETROIT, MICH. Numbering machine, E. G. Bates.......... 850,895 
- Nurabering machine plunger, E. G. Bates.. 850,894 
1 Nut cracker, M. A. Wheaten. . 851,210 
_| Nut leck, T. R. Hern. . 850,933 


Nut leck, L. P. Shaw . 850,975 


Nut leck, W. T. Se q . 851,037 ¥ , 
; Nut leck, M. Neiburger...............00005 851,606 3 . : comaaon 
Nut wrench, magazine secket, A. L. Mc- : . WEALTH 
Murtry 851,181 . ; kh 
Ointment, J. W. 851,306 
@re pulverizer and cencentrat 
Cutcheen 850,952 
Ore separater, magnetic, H. H. Wait...... 851,046 
@utlet box, L. T.. La Paugh...... 851,597, 851,598 § 
Packing case, sheet metal, A. T. Kruse face. 4,789 $51,097 


Pan. See Dust pan. 
Paper bexes, etc.. stay fer, E. W. Allen.. 851,583 


a Paper cutter, W. H. Gelding.............5. 851,413 , 2 % - &£ . , ~ Fie Shatamyato a; 
«Paper fastener, H. Bern..... +++. 850,899 ‘oO 4 ‘eumece 
fa | e ; Paper slitting and rewin F. as ‘ Gt a » ; 
| Meisel ........... eee . 851,015 z 
' Paste tule, W. L. Clark.......... ... 851,586 % 
en ee | Pavement, laying, W. E. Hassam. «++. 851,625 3 
Pea shelling device, C. Mettler............ 851,544 5 
Pen, self-filling feuntain, C. A. Faber. . 851,081 g 
. . Pencil sharpener, D. McKenzie . 851,025 q 
Putsan end to friction Phenegraphic seund recerds, preducti , i T R AN s MISSION STE E L TOWE RS. 
: W. FB. Nemr. wc ee cece cece ences «+. 850,957 g 
Phetegraphic printing bath, T. Manly...... 851, k ke 
roubles. UIs up 1€ Pianeferte action, J. Deyle 851 ria e- Pers ED 
: : : A BOO Mss tlie enaey gate at e/shaate aoe , 5 For high tension transmission lines. They are raade trom 30 te 150 feet in 
‘S Picture exhibiting apparatus, meving, C. 3 i 4 ¥ 39 3 
MICTOSCOpIc irregu _ Uelelmesser .... ese ee eee ee eee eee eens 851,387 -) Sk _ height, and to withstand horizontal s at the top of from 2,000 to 30,000 
laritiesexisting in the ' Picture, presecting apparatus, J. M. Duns- 851,589 F Ke -pounds. We design and build these lowers and guarantee them under actual test - 
: Pile structure J. T. Py f 851.436 ; “ to fully meet the sp d requirements. ‘Completely GALVANIZED by the hot 
7 a u ss F F 2 
ae pea Pipe and menkey wrench, DO aes tae Oe 5 . process alter all work of manulacture has bees completed. i 
uilds up a smooth, Pipe cradle. J. A, Hibbing 00 sora} a_i 
f : : - f Pipe hanger, G. F. Ernst...... «+. 851,505 ; ae ett at AERMOTOR co. CHICAGO 
c Pipe nipple helder, R. E. Manle i ayesenate 851,157 ¥ eek ee 
rictionless surface, 
: Plant life, apparatus fer 
reduces wear, in- Renault seweees- ges Seeie 
d eo ea F. Mubl.......... 850,949 = : 3.5 Se 
Ww lanter, cern, C. A. Anders ~ 851,477 § 
creases spee ; po er, Planter, seed, G. W. Israel.. 851,170 ot. Fe : ae 
endurance. Planters, cenveyer chain fer petate, @. Simplicity sent es f sDQLPOCee 
Diensing: 403.445 seca eed hab s3 Bee eee 851,122 L Pp — “ "I 
. ; Planting means, seed, R. © Israel........ 851,171 ow Tressure om 4 DURABILI I Y: ; 
Write fer beeklet that tells why Dixon’s Plastic articles, machine fer ferming, W. H ydro-Car- “iN ere : 
Meter Graphite 1s a perfect lubricator, Polk ieee ices . 851,558 | \y b Lig hti rc: Se, 
Address Dept. W. Plastic structure, L. A. i «e+ 851,573 Ven t 8 foe i Sc WISIBILY i ¥: and 
lastic substances, machine fer mix % stems tor oo ey q 
JOSEPH DIXON CRUCIBLE CO. treating, F. I. du Pent.............0.. 851,607 ; Pane stores, 2 
Jersey City, N. J. Plate and pan lifter, W. F. Valiquette.... 850,983 | oan 
Plate helder, J. C. Drake..........-ce0 0s 851,281 +s halls,churches, 
ee Pliers, G. G. Werstall..... +++. 851,46! 2 villages. Origi- 
Plew, Stafferd & Henry. Rate eoWeae nators and Pat- 


entees of the 
famous wick 
generators. 


gece! STANDARD 24 
be aan TYPEWREDE HE 


{f so we can suppry you. Ali sizes Plews tandem, ceupling fer cennecting, J. 


DIM). Breeks: sci ee viccinaie eee eee ee ee 851,058 
hey yew nled: and Homemoer, _ always Pneumatic meter, P. Wuest, Jr. +++ 851,472 
specialtyef selecting stenes fer ali spe- | Pecket, safety, EB. Shaw...... spake +++ 851,259 
cial purpeses. Senafor catalogue * 1" Pelice patrel dex, G. Vz. _Deherty . 850,910 
Petate cleaning and sizing machine, D. 


fe , 88u USE GRINDSTONES £ Q| blew dis 3 a. Mathey.. 


Fret 


if The CLEVELAND STONE Co. Wisi. Sakic hada aeahartnid ube Mila auae Ge 851.466 five years, 
"e : 2d Floor. Wilshire. Cleveland, 0. | Pewder receptacle, I’. H. Abbe 851,474 
—___—. = | Pewer generater, explesive, Bevier & Durage 850,992 Light Co. 
wee Pewer transmissien, W. EH. Belt........... 851,197 933 N. Halsted Strect 
Primary battery, C. E. Hite wee 851,353 QICAG 
E iM B L E Mw S Printing machine, multiceler, L. W. Seuth- CHICAG®, ILL, sie tuferrasa ch i .. ce Ee 8 
3 Ee d= a a Oe A Pe a 851,038 
FOR EVERY Printing machine, pencil, C. B. Perter.... 851,103 - 1 . 
Printing mechanism multiceler, L. W. ? 
FRATERNAL ORDER ; Seuthgate ...... Serer A Ohi es 851,039 . Taco 
DIRECT FR@M FACT®RY i Printing er repreducing apparatus, W. G. apesol itacdar’ fv: 
I save you dealers’ profits. [ send an assortment of Emblems on i TE UOTLT 0+ 615475 coed cc ouecoisnda lanes dere atea tn eats 851,084 ACCURATE 


*upProval to any Fraternal man in good standing in the United States, |: Printing press inking apparatus, I’. Meisel. 851,016 
from which to make a selection, Write for an assortment, naming ! Prepelling device, beat, C. B. Waterman.. 851.389, 


enblem desired and approximate price you wish to pay. ‘Pulley, pewer transmissien, W. Wagner.... 851,189 
W. L. DODDS, 911 Ellicott Square, Builfato, N. V. ‘Pulley pretecting means, driving, B. M. W. 
ccasar -———- j Hansen E 
Pump, W. S. Shelten « 850,976 Mrdern ; 
Important to Subscribers for | fist vies hi Wesaisa 851.408) ff Business Necessity CAPACITY 995.939.589 
Pump, centrifugal, BE. Meden..... ++. 851,364 ‘The famous Calculating Machine Enthusiasucaliy endorsed the world over. Rapid. acew! 
Pump, cempressien, I’. W. Niebling........ 851,248 tate simples durable. Two maceth: oxidieed copper Ent. $300; oniived silver nish wth 
Scientific American Pumn, diaphragm, G. J. Altham........... Bee case, $1008. prepaid in U.S. Write for Free Booklet and SpeclalOtfer. Agents wanted. 
Pump valve censtructien, J. Rewbetham.... 851,18 , i 
° Punching implement, J. |W. Spena........+ 851,450 C.E. LOCKE M'F'G CO. 25 wamnut s}.Kensett Iowa 
in Canada Rail fastener, F. Schlicker......... «ee. 851,442 . 


Rail fastening device, J. P. Crerar. oe. 851,405 F 
‘ z Rail jeint, S. Teman................ wee 850,982 
Owing to recent changes in the. Rail splice er jeint, J. . 851,590 


7 Rail tie, H. K. Myers. 
Postal Laws, copies of SCIENTIFIC Railway applian-e, L. Li 


“Write to-day ‘tor booklet of the 


AMERICAN mailed to addresses in| Railway oat Ue aa tastes Te Greve. S31 130 ! ‘ 
Canada will have to be prepaid by! Ralvay slenel sap. J. Lantus... cr Sobge Graygood Hydraulic 
stamps affixed at the rate of one cent| Riley giteh meckaniom @ A, Krug. 5. 891,528 Storage Batteries 

for each four ounces or fraction thereof, | Ruilrey.tic: Page aa me arco | 1000 Miles On One Charge Shock Absorber 


Commencing May 1, 1907, the rates; filer He Glass “1: ioe | BEST for LEAST MONEY 


; and learn why it is the enly practicaJ spring governor 


ess ag ed, “Paper aa fate Wed. Ealbe Ranh. * On forall automobiles. Fully guaranteed. 
for subscriptions for our periodicals no beatae Bey, alee kann: hove Peer Guaranteed for One Year 
: i . -3] Reclining chair, G. Franci 850.918 Graham & Goodman, Sole Mfrs.. 55 W. 93d St.. Ne Y. 
mailed to Canada, postage prepaid, will - Reel, F. Messbere- 851,366 "te 851,368 BELL PUMPS 
be as follows: : Refrigerating liquids, n maintain- 5 a bb 
ee : ing the strength ef, Criswell & Bishep. 851,121 Will Save Your Tire 
PER YEAR Regulater, D. Stuart...........ccceeee eens 851,385 SS ee ee E GUR: epencce 18.70 MAKE, 
Sere a Retert, C. H. Duisdieker... wees 851,409 P 5 
Scientific American - = = $3.75 Belling mill. tuee, J.C. Pry. 222002 851,435 | #ranco:#merican Auto & Supply Co. CMAASHINERY EOR GRINDING -” 
‘Relling press, H. I. Kimball.............. 851,094 - etc aah GRAIN, CRUSHING ROCKS AND 
Supplement = 2 = 5.50 Relling press, F. H. Richards.. 851,377 1404-1406 DIICHIGAN AVENUE CIICAG®, LLL. I VERIZING ALtL-HARD SUB- 
y Reefing sheet, cempeund, H. R. | «++ 851,331 WRITE V@R DETAILED DESCRIPUON STAN SWE: HANDLE ALL 
etary engine, MacArthur & Smith........ 51,295 = 
American Homes and Gardens 3.50 Ret ine, MacArthur & Smith 851,295 KINOS. GF MATERIALS-FROM COT 
S tific A : Retary enging, Ft i L. Bauer. +++ 851,339 ment At bd sit rey te 
1 ad iron, J. E. Austin........... +++ 851,479 2 u 
cientific American and Supplement —_ 8.25 Safety lock, Jacebson & Svensse "Th 851008 §O- STEAL ~~ zetllalnh aE AVANT 
to ene address) i 
( Sask bar, metal. ©. H. Shultz SF ; 
arch. : i al. C._H. a 11.108 INGRODS FUANY: KIND “0 
Scientific American and American | Sask sce BW. Lateen. ; Bol i203" Fads gutewen an MILt OR GRINDING 


weight, choice of lengths, 


Homes and Gardens = = ‘Saw eperating mechanism, W. 851,512 lat 
(te ene address) 6.25. Sawing machine, mertise ‘and tenen, J. FE. i werk. best steel, reeusation Cad L 
Ericksen rom PEPeRREEORSCSESCReES Eee 851,123 . seat. Satisfaction Guar-| 
- ar Sawing quartered timber, . 8. | anteedor money returned. —— AND STILL- ev, 
Ig Ureslia actos ae nines mee 851,083 Regular value $4 to $6, our —~'MONE 
D. ” 51. ‘ j ut price only Ais} a 
MUNN & COMPANY, Publishers : $2? Cat ee Heber, re care aa “OU; ty expresa prepaid He ox: MATES phetay Funsusaegeey G0. WONT CHANGE 
: bi i 4 oy ie cep ge cut price free catalo 
ot i Oe acai Lo Se ee eae ere tra. Sond sina tueals and sporting goods PROUT, WALDRON & CO. 
361 BROADWAY, - NEW YORK | Sceit-eiling wheel; F.C. Heckensmith.....: 851,354 | THEVIM calakeSt Dept F 26 CHICAGO SENO FOR CATALOG Wo 4) sMUNCY, Pa. 
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Classified Advertisements 


Advertising in this column is 50 cents aline. No less 
than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 


BUSINESS OPPORTUNITIES. 


“ASK OUR REPRESENTATIVES ”—any one ofthe : 


many—about the assistance and the co-operation that 
our system extends to them and why they are sosuc- 
cessful in placing securities with the investing public. 
We desire arepresentative in every community. Re-,; 
quest informatien at Old South Building, Seventh: 
oor,§Boston, Mass., The Hammitt Investment Cor- 
poration. 


I WOULD LIKE TO PLACE MY TEDDY THREE- 
Star Puzzle with some reliable parties on a royalty 
basis (protected by the laws). Address L. C. Jones, 
Winchester, Route 2, Ky. 


PATENTS SOLD ON COMMISSION.—If you wish 
to buy or sell a patent write for _particularsto E. L. 
Perkins, 72 Broad Street, Boston. Patent Sales Exclu- 
sively. 


WANTED. — Used filter press of 500-1,000 pounds 
capacity, modern system; must be in good working 
condition. Answer with full particulars P 1,000, Box 
7%@, New York. 


I SELLPATENTS.—To buy or haying oneto sell, write 
Chas. A. Scott, Granite Building, Rochester, N. Y. 


INCORPORATE YOUR BUSINESS. Over sixteen 
hundred charters procured tor my clients. Write for 
corporation laws, blanks free, to former Ass’t Secretary 
of State, Philip N. Lawrence, Huron, South Dakota. 


SALE AND EXCHANGE. 


A 1903 EIGHT H. P. CADILLAC TOURING CAR. 
In fair condition, with Jamps and tires. Price $125. 
Por further information address J. W., Box 773. New 

ork City. 


CAPITAL FOR COPPER.—I havc for sale on com- 
mission 20 groups of copper mines covering the apex of 
copper bearing ludes, partially developed, which, with 
small added equipment and work, may be madepro- 
ducers of firstclass, Situate on the best copper pro- 
ducing formation of Arizona. Prices $10,000 to $500,008, 
Write a@ call. Lincoln Fowler, Phoenix, Arizona. 


FOR SALE.—New Patent Rotary Ice Chipper. Six 
turns of crank gatbers one quart from ice in any posi- 
tion or style of ice-box, Address for particulars E. LH. 
Sheldon & Co., Chicago, 
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HELP WANTED. 


SUPERINTENDENTS and Foremen, men of strong 
executive ability with experience in some manufactur- 
ing ortechnicalline. Write us te-day fcr Opportunities 
describing positiens open. Hapgoods, 305 B'way, N. Y. 


WANTED.—Clerks and others with common scbool 
educations only, who wish to qualify for ready positions 
at $26 a week and over, to write for free copy of my new 
prospectus and endorsements from leading concerns 
everywhere. One graduate fills $8,000 place, another 
$5,000 and any number earn $1,500. The best clothing 
aa writer in New York owes his success within a few 
months to my teachings. Demand exceeds supply, 
George H. Powell, Advertising and Business Expert, 
497 Metropolitan Annex, New York. 


MECHANIC wanted ina physical laboratory; should 
have had some experience with apparatus. Address 
W. (©. Sabine, Jefferson Physical Laboratory, Harvard 
University, Cambridge, Mass. 


WANTED.—First-class Experienced Superintendent. 
Three malleable furnaces and two gray iron cupolas. 
Address Secretary, St. Louis Malleable Casting Co., 
St. Louis, Mo. 


MEN AND BOYS, LOARN PRACTICAL ELEC- 
TRICITY, the best-paid trade. Our ‘%-story building 
has total electrical equipment of $69,000. Day and even- 
ing courses; individual instruction. Positions guaran- 
teed. Call or address N. Y. Electrical Trade Schools, 39 
West Ith St. mentioning SCIBNTIFIC AMERICAN. 


GEO. H. WILSON, tbe World’s Champion, has written 
a booklet, ‘‘ Vaudeville, Stage Dancing and Entertain- 
ing.” It_is absolutely free and very interesting. Just 
address Wilson’s Vaudeville School. 263 W.42a 5t., N.Y. 


MANAGER AND SUPERINTENDENT for factory. 
Prefer man with carriage or automobile experience. 
Salary $2,500. Other openings on file. Write for lists. 
Business Opportunity Co., 1 Union Square, New York. 


\LACHINISTS, ELECTRICIANS, PRINTERS, IRON- 
Wockers, Plumbers, Engineers, Motormen, Chauffeurs 
order Kleanal ifor’ dean hands. Removes machine 
grevise, grime, paint, printers ink and dyes. Good garage 
side line. Continental Supply Co., 53 W. &th St. N. Y. 


FACTORY AND MILL SUPPLIES. 


PUT IN WATER WORKS at your country home. A 
Caldwell Tank and Tower is the thing. Substantial, 
efficient, ornamental, inexpensive and frost proof. 
Dozens near you. A. E. Woodrul!, of Mt. Carmel, Conn., 
says: ‘‘My outfit has been in use eleven years with- 
out any expense.” Write for Water Works Cata- 
logue and Price List. W. KH. Caldwell Co., Station 
DD, Louisville, Ky. 


TYPEWRITERS. 


TYPEWRITERS—Caligraphs, $5; Visible Writers, $8; 
Hammond, $10; Remington, $12; Remington, two-color 
riebon attachment, $18; all guaranteed. Send for cata- 
log. Typewriter Co. (Dept. X), 217 W. 125th St.,N.Y.City 


A FEW NEW Underwoodas, Olivers, Franklins, Smith 
Premiers and other makes from 25 to 50 per cent. less 
manufacturers price. All guaranteed. @uantity limited. 
Standard Typewriter Ex., Suite 54,231 B’way, N. ¥ 


_ INVENTORS, AVOID MISTAKES :—Use a typewrit- 
ing machine for your contracts and correspondence. 
Reliable typewriters from $10,0@ upwards. Ask for price 
list. Atlantic Typewriter Exchange,246 Broadway, New 
York. Telephone 6828 Cortlandt. 


PHOTOGRAPHY. 


PHOTOGRAPHERS, wewant to get youin the habit 
of reading the’ American Photographer and Cameraand 
Dark Room, the biggest and best. Photographic monthly. 
Tbe yearly subscription price is $150, 15 cents monthly 
at news dealers. e will send you four numbersasa 
trial subscription for 25 cents in stamps or coin. Am- 
erican Photographic Pub. Co., 361 Broadway, New York. 


BARGAIN TIME IS HERE. 
high grade lenses and cameras. 
or exchange, write us for lists. 
49 W. 28th St., New York City. 


FILMS. FILMS. FILMS.—Lumiere Celebrated 
Films, made in Lyons, France, can now bee purchased 
from all anti-trust dealers or from 11 West 2/th Street, 
New York City. 


gplendia epportunity in 
If you want to buy, sell 
Nationa) Specialty Co.. 


PATENTS FOR SALE. 


A MONEY-MAKING PATENT FOR SALE.— 
Would consider propesitions to manufacture on roy- 
alty. See SCIENTIFIC AMERICAN, March 38, page 276, 
fer cut and description of invention. For further 
particulars address Karlson & Grau, 134 Oak Street, 
Chicago, Ili. 


SEPARABLE 2QU AnE.—A TOOL WANTED BY 
all mechanics. Will sell outrigbt or leaseon royalty. 
Dananadwill be enormous. For particulars, address L. 
V. Shepherd, 5034 Pasadena Ave., Los Angeles, Cal. 


PATENTS can be sold outrigbt or royalty agreements 
made to much greater advantage if protected by us., 
Permission given Contract Holders to use our Electro-' 
type on stationery and otherwise: patents protected 
by Patent Title and Guarantee Co., 25 Pine St., N. Y. 


BEYLE’S RUNAWAY STOP, patented last January, j 
would be the greatest hit to large mail order houses. 
For furtber particulars address F. Beyle, Colorado 
City, Colo, 


. Tentering machine clamp, H. W. H 


WATER FILTER. 


: Tool handle fastener, T. J. Cheney 


851,454 


| Tilting chair, 


C. J. Traverse...........06- 
- Tire fer motor cars, etc., resilient, C. .Bur- 
nett ....... Seisra(si' db aracataga vata ts ayacd eeee 851,585 
pneumatic, G. L. McQuigg . 850,956 
tS Tengue suppert, C. O. Powell... « 851,206 ; é 
Tool, cembinatien, A. Hanley..... « 851,351 ; To prove the Efficiency of 


851,065 


: Teel, pneumatic, C. H. Haeseler. 851 Si 
MOTION PICTURES. | Tooth, artificial, W. O. West 851,578 | 
MOTION PICTURE MACHINES, Films, Stides and Tey. M. Allen... +... + fol tet 
Supplies from the largest store of its kind in this sity. Jey Tallway crossover, W. . eet 
Sole agent Power’s Cameragraph the real fireproofma- Tracter, B. Beskew...........++ + 851,055 | 
chine. Catalogs. Lewis M. Swaab, 336 Spruce St., Phila. aielley: ive _X. or tae pe . sede 
relley retriever, S. #. Pierce... . 
THE MOVING PICTURE WORLD, weekly, 10 cents . Trewel, plasterer’s, R. E. Martin.......... 850,945 : 
per copy; yeariy subscription, $2. The only paper @e-- Truck equalizing device, car, A. E. Os- to Sore Throat Sufferers, I will send 
voted to the moving picture, illustrated song and lan- - TPANGOR: soe ode.ce cid 3S Cawie Whew oad 00 851,371 oO 25 Cent B ttl F 
tern lecture field. Moving Picture World, Box 450, N.¥.: pruck fer harvesting machines, W. H. Crane 851,345 ne ent 0 nhie 
MOTION PICTURE MACHINES, Film Views, Magic | T7uck, freight car, A. Lipschutz.........00+ 851,361 to anyone mentioning this. paper 
Lanterns, Slides and similar Wonders For Sale. Catalog i Truck, hand, I. L. Bavenpert....... + 851,164 and sending 1e cents to pay postage 
Free. We also Buy Magic Picture Machines, Films, Truck, melding, Bickley & McAnally + 851,113 d : FT , 
Slides,ete. T.8, Harbach, 809 Filbert Street, Phila, Pa, ‘Trunk, H. W. Rountree |... 1... + 851,033 | - Peeenes Bes ae i a harm- 
——— | trunks, garment supper s. i ess germicide, indorse@ an@ success- 
NAN ...eee.e 851,535 : vs G 
EXPERIMENTAL ELECTRICS Truss, lattice, J. C. McK 851,304 fully used by leading physicians. Not 
STUDY WE MOTHICITICAT HOME: Comslek 5 purine) construction and ventilation, F. J. eid genuine without my signature en 
« Complete course, | OTTO) cacccccscccccssccccesseccsscoes 7 ‘ 
30-pg. detail-book, 220-pg. text-book. 200 experiments, ITwine and thread cutter, Myer & Keeniges 851,245 label. Ask for Booklet on Treatment 
aplalne? Phomas Oe St dohn, ub Ninth Aver Nf.” /7YPC, setting, machine, eperating bands Cone ee ee ere ae 
\° - St. 4 84s oy Ne Ye mechanism fer perforating autematic, gists. 
—— H. Brewell .......c0.ceecccsseccccccece 851,504 
! Typewriter shield, L. C. Steughten........ 851,325 ‘ 
EYE-GLASS SPECIALTIES. ;Typewriting machine, B. C. Stickney, sie ae aaai f N 
REMARKABLE MAGNETIC SPECTACLE AND ‘Typewriting machine, F. X. Wagner....... 851.264 poh: 
HABE EARS ORDER. Sond stamp.no postals, for bree 'Typewriting machine, F. E. Haun..... - 851,287 
, coupon ar estimonials. » A. Hredric! ptical | ya) , C. O. Ch hill 851,161 - 
Co. Toledo, Ohio. vile: Gr ae pennaiae Sarde Dept. U, 63 Prince Street, New York 
Valve, J. Bewers ... 851,220 . ; 
Valve, C.. Kiesselbach 851,358 : 
SEASICKNESS. !Valve, M. M. Moore .. 851,365 j 
SBASLOK S$ and Car Nansca prevented, Brnst's | Valve, J. Nelan ...... 851,370 
Remedy ixir proglylue Guarantecd perfectly Valve, A. Simpsen ......sessssessees 851,447 
VWarmiess. ‘he unty preparatio: thst has never failed, Valve gear, steam engine, G. Marshall. 850,943 @ 
Free bunklet Prowing these statements sont by ee alte handle, P. Irerg ReaiS ards sie aiere x < oe .-. 851,591 
Chemical Co., 208 Brosdway, N.Y. Al) draggists per alve mechanism for engines, etc. - Nord- 
chem Vane metotiisin fo eis PHC Me | MARINE ENGINE 
Valve, threttle, IF. E. Nerten.. - 851,555, Thea 2-fy rf tha Year. F new and 


Stacker, hay, L. J. Lindsay... 
Stacker, pneumatic, O. Helen 


. 851,636 
851,237 


anv excl 


851,278 ] improved ¢ zena. lung 


TRADE MARKS. 


MISCELLANEOUS. vee euscte ara aici Barone a Gasndine, Tistisate, Kerusone or Alvvhul 
_PLATO’S POCKET ENCYCLOPEDIA—over a mil- es .« 851,205 Fats, ACTUAL Bare 
lion sold. Contains Parliamentary Rules, Copyright and 851,154 Pend. H P Engi 
Patent Laws, Populations, Distances, Census Statistics, , 851,050 ’ ~P. Engle 
spat History. Hvents, Battles or jimerica, Rules for 851,418 COMPLETE ENGINE with 
Ss i ‘unctuation, History o 3, Airsh ip: ire- i i ¥ (g} FreshWater Bout Fittj 
less Teiegraphy and much valuable informa tion. En- yeni Spring attachments J. He Sener coteee 4 £59.30; Wits ‘Bale Water 
dorsed by Congressmen, Schools, and the Press, Sent Vehic ppert, 1g, drivi mechanism f£ cart cat Fiatinga, $43,90. 
postpaid for ‘Len Cents. Special ‘wuillons for Manufac. | Vehicles er vessels, @riving mechanism fer effisiect and 
turers, Sel.nvls and Cinutial Institutions. PlatoeArt ; self-prepelled, P. Martin ........ joe's gue 851,540 ‘size on earth. 
Company. 9 N. Moore Street, New York City. Vehicles ever land er water, mechanism for owteal or 14 to 20 £6 
; ‘ ‘ prepelling, J. A. Hildebrand.......... 851,517 Launch with lead, 6 to 10 miles per hour. 
THE ‘“ PNEU-WAY” of lighting gas! Lights Wels-| Vending machine, J. W. Vaughn........... 851,188 Catalog Reversible, easy to install and operate, 
bachs without electricity from button on wall! Easil¥ ! Vessel censtructien, Wetherspeen & King... 851,269 FREE. unfailing endurance powers, economical 
mstalled, ever lasting. Ask yourgas company or write |’ \essel pesitiening device, Erhart & Galatti. 851,080 | and safe, cannot back-fire. Sold Under Five Year Guarantee, 
Pnematic Gas Lighting Company, 160 Nassau St., N. Y. | Vessels, floating sunken or _ stranded, = 4 “Ags 
ANYBODY CAN MAKE GOOD CUTS with my |. Wetherspeen & King . .. 951,270 | Belle Isle Motor Co., Dept. 18, Detroit, Mich. 
simple zinc etebing Broness,, Flee $1.00. specimens ' vise, ie Pe re Beery —pe 
and particulars for stamp. T. M. Day, Box ‘ind. Vise clamp, P. Brea ° : 
fall, Ind. , , i wise quick’ sliding bench, P. 851,297 GAS ENGINE DETAILS.-A VALUA- 
F ;Veting machine, P. Yee ......... ateereess 851,582 | ble and fully illustrated article on this subject is con- 
da eras Che Cee ae enon used a few minutes each ; Veting machine heisting and ‘handling appa- : tained in SUPPLEMENT No. 1292, Price 10 cents. For 
mal circulation, which stimulates tae bair to a new. ratus, E. E. E. Ridgeway ........+-- 851,140 - sale by Munn & Co. and all newsdealers. 
healthy growth’ Sent on trial under guarantee. Write Wagen Jack, H. G. Cady ............ 22 801,401 
for free articulars Tbe Modern Vacuum Cap Co., tl? Magen, speeds ue We C. Schildwachter.... e007 
arclay Block, Denver. Col. aist, baby, H. J. Sharp .....ee.esseeeeeee 
efits Soha Reel ;Wall tie, If. Weber. .....0scsscsccccseeses 851,611 
= =a = — 1 Walls, ete., facing fer, Whitney & Weyand BOLSTS AT TE N T I r@) N 
' Washbeard, A. Co. er ney 851,110 
Settee and berth, cembined, G. S. Sherman. 851,565 Washbeard, SB. B.. Cook. cvcscescccscsccses 851,497 Z é a 
Sewed articles, frets fer. F. W. Beals..... 850,896 Washer. See Bish anauher. Owing to Clerical Error our Advertisement 
Sewing machine + Wischer...........0005 851,082 Washing machine. » Stoner ..... cess cease 851,453 i iti 
Sewing machine’ attachment, J. E. Streng.. 851,186 Water cleset ventilater, L. H. Pleins.. 851,314 of April 20th was a Fepetition Of our March 
Sewing machine, drep head, F. P. Huyck.. 851,422 .Water heater, T. A. Sheemaker.... 851,183 23d advertisement. The following should 
Sewing machine presser feet lifting mechan- Water purifying apparatus, J. F. Ch «++e 851,160 have appeared. 
ogee TM Merrow. os ee : Water fupply ane drainage apparatus, aei100 
ing i er, evius & Barten ............ cece ee eeee ® » ‘- y 
ev tie ae eee atten ene ee aise ee a ie Grinding Out Talk 
er 2 Pedersen... ...ee cece eee eee eee ave meter, J. ae ANG@AL  oia se Sate Sees vee ts 3s 851 4 < ah 
Snatt reversing mechanism, power, J. W. asooos | Weighing mechanism, autematic, i ‘ e ‘ — 
UP KGtt 25:55.5. 02 sae sete sie sarod oid sae wees ae Bj Crecker ............ 0.000 Sets siete’ eibis slaisace 851,223 | @ TO. 
Shafting, machine for preducing finished, j | Well bailing eperating mechanism, BD. B. t ; AN UP-TO-DATE TREATISE. 
W. J. Muncaster... cc ccc ccc ee eee 851,547 Whitehill. oscc cesses vaca seiiaee Sanne 850,987 “ILLUSTRATING 
Sharpener, lawn mewer, Geferth & Sheets. 850,922. Wells, means fer eperating red lines fer eil, 
Sharpening teel fer lawn mewers, Asten & TL Heid oo. c cee c eee c eee eeeeeeees -- 851,104 |; 
MOLTiSON: sss eye)e-0 sere. oiae eiedalaeieiaeses ale eve 851,053 ; Wheel, H. T. Hansen « 851,234 © 
Sheet metal vessel drawing machine, E. ‘Wheel, J. Stuart 3 851,326 : 
H. OMAD . secscedees ceevee eee asee veces 851,630 . Wheel, J. W. Meixell, reis: 12,636 
Ship cleaning apparatus, C. E. Arneld. ‘i 851,111 Wheel’ rim, O. Svanstrem 35 851,208 : 2 
Ship cleaning deyice, R. B. Crump 851,072 Wheel suppert, pneumatic, G. a 851,393 | 2 
See nae. GEN. SSE, Wikuiae Bae, "SBM Mince tees, Seva] pea 
- HN. 3 P inding frame, G. P. J. Stivers . . 
Sheulder braces, Craw & Miller... 851,070 Window frame, E. Bauer ........ <2 851/271 %, and the 
Sidewalk light, C. H. Ress 850,970 Windew screen, safety, M. G. Cresby. - 851,498 
Sign, advertising, J. M. & H. R. Bennis.. 851,074 Wire stretcher, P. L. Martin...... +. 851,178 why therefor, 
Signal apparatus, E. DB. Malan............. 851,362 Wire stretcher, I. H. Lamb .... weeeees 851,529 
Signaling by light rays, W. Churchill...... 851,495 Wire winding apparatus, J. H. Brewn..... 850,993 - 
Signaling system, wireless, E. Hisenstein.. eoueee Wrapping machine, M. H. Ballard ~- 851,214 Ca acit 
ilo, FW. E. Hudsen............ cece eee eee 851,091 Wrench, M. Boyton ........-...... . + 850,900 
Siphen head, C. Walter : +. 851,459 ; Wrench, H. E. Merrill .. +. 851,428 = pacity 
Skirt trimmer, H. R. Shafer.... -- 851,383 | Wrench, J. C. McQuilkin . lev: 851,548 | « mH 
Sled rutter, legging, E. Beyle.... ~- 851,199 | Wrench, J. F. Tiner .......... cece cece eee 851,610 & Strength 
Sleigh knee, Barten & Huckstead.......... 850,893 - Wrenches, socket piece fer, W. H. Cewell.. 851,068 if 
Slitting and rewinding mechanism, I. & C. Ssi017 Yarn balling machine, Benistherpe & Cham- \ 3 Sim licit 
A. Meisel ++-+- cece ere ec cee ce ree eecece , Derg cccc eee eneccccneeee 850,908 : 
Smeke arresting one censuming apparatus, ei ga8 Zinc and lead ores, treating, J. Thelberg... 851,187 ee p y 
. Mz. ett. ey ¥ : 2 oat. 
Snap heek, T. Nelse , 851,369 Par a : = Superiority 
Snap heek, swivel, 6. KS 851,172 DESIGNS. s: 
eldering iren, H. Ber; : -.. 850,897 i : ,, 
Spark arrester, Cc. §. Chalfant. . 7 851,494 Badge or button, C. A. Whittaker . & SF 
Spark coil, C.’P. L. Nexen.........sssss0e 851,027 | Display beeth, M. A. Singer . i: SHARP TALK 
Sparking, means fer preventing, F. W. Pediat Eo aoa Cc. Itter . : 
Weed onic crcccsrcccscccssscerscosses * 851,467 Peau nhs eels Ses e 8 ysaiece:Siesereie's ’ \ STRAIGHT OFF 
Speed mechanism, variable, Geedner & i Speens, ferks, er similar articles, handle fer, AQ R F 
KRendige icici sapsicsGecies sein ee sees 851,129 G. M. Hallenbeck .........+..ssss esses. 1533 y : 
Spraying mnachine strainer, self-cleaning, J. ae Spsens, forks, et similae articles, handle fer, & THE WHEEL 
WEE C Ee aid' ceed achaleeae as Sina 's see Ww. mi tert t reese esses sees eee es . 
Spring terminal clip, J. Schade, Jr., reissue 12,642 |Talking machine cabinet, O. E. Mertz... 2 
r » J. C. se a 
Spring wheel, W. O. Tubbs................ 851,572 | Talking machine cabinet, J. C. English = 


Stair, J. Lea... 
Stamp, check pr Tr SS. f 
Stave cutting machine, L. L. Frierson, . 
Steam separater, G. Rethenbucher... 


851,531 
851,062 
851,412 
851,254 


Steam trap, autematic, W. Austin... 851,480 
Steel, manufacture ef, R. A. Hadfield «+ 851,233 
Steering appliance, B. C. Lewis..... + 851,534 
Steering mechanism, ©. Berg... «» 851,394 
Still,, H. Ulirick........... 851,045 
Steck feuntain, W. M. Hetze. 851,168 
Steker, mechanical, L. Fridez. «+ 850,919 
Steve, B. W. Bedsen.......... -. 851,280 
Steve gas burner, J. Bennett... «+ 851,486 
Steve, heating, J. A. Tynan... «- 851,044 


Stevepipe joint, S. T. Mickey.. 
Strainer and siftcr, M. P. Heffman. 
Street er statien indicater, Beach & 


851,298 
- 850,931 


GUN iirscceisis eo eara aod O84 Vide ead wakes’ 851,215 
Street er statien indicater, H. E. Beach... 851,216 
Strepping machine, E. C. Shaver.......... 850,974 
Stuffing box, J. B. Willings.... +. 851,147 
Stump puller, J. L. Jones.. «- 851,521 


Sucker red, R. Chadwick.. .« 851,118 
Surfacing teel, E. Hedgsen....... - 851,518 
Sway bar fastener, W. L. Owens.......... 851,102 
Switch threwing device, Fisher & Evarts.. 851,508 
Tack saving and asserting device, G. H. 


PMASIAN: 6's cick ies eee eee ee ee ees wee 851,079 
Talking machine, E. T. Palmer............ 851,311 
Tank. See Flushing tank. 


Tapping machine taps, device fer placing 
and retaining, C. W. Gibbs 


- 851,623 
Tapping mains, cennectien fer, P. Eley. 


+ 850,915 


Telautegraph, A. Kern.......c.ceeceee eee 851,174 - 
felegraphy, autematic, Crehere & Squier... 851,071 ° 
Telegraphy, space, L. Be Ierest....... 850,917 - 
Telegraphy, transmitter fer wireless, G. yv 
ALCO’ ite aan aus US 64 Ree ee shew etodiee t 851,336 | 
Telephene apparatus, line selecter ef inter- 
cemmunicatien, Ff. Wallech............ 851,266 | 
Telephene meter, N. H. Helland........... 851,090 
Telephone system, party line,“I*. Vellmer.. 851,458 
Telepbone transmitter, 8S. C. Heughten..... 851,355 
Telephone trunking system, W. . BDean.. 
Tennis ceurt marker, W. A. Johnson...... 850,936 


Cc. M. McClune.. 851,302 
850,932 


851,101 


Tenening machine, 
Ticker tag, 7. H. O’Brien. re 
Ticket er tag, T. H. O’Brien. - 851,138, 
Tickets, means fer checking sale ef 

railway and ether, H. J. Muller 


; Cement, 
| Checelates, J. G. 


851,500. Cerk pullers, certain, A. P. Watt 


851,139 ‘ Cotton piece geeds and blankets, Indian Head 
850,950 | Dolls, Geo. 


. Ceffee, reasted, Fert Smith Cemmissien C s 


‘The\Poor Workman Blames His, Tools 
The Good Workman Appreciates the Value 
of ‘Good Ones (and Keeps ‘Them Sharp. 


AbraSive Cleansing, pelishing, and scouring 
preparatien, Cudahy Packing Ce 
Agricultural machinery, certain parts 
Henry’ :&. Allen: iii ooo sesew Sass eres cacaias 
: Autemebile, carriage, and wage! 
plementary Spiral Spring Ce. 
‘Bagging, American Manufacturing Co 
Bakery preducts and cereal feeds, 
Jehnsen Educater Feed Ce 
Baking pewder, Grand Union Tea Ce 
Batteries, dry, National Carbon Co..... ee 
Beer, A. J. Heughten Ce....... atasericene) aca .. 62,165 
iM ts Bick and Brethers Quincy Brewery 
OG acd aos ears eee Win key e a RGN te eC na G he tes aoe 
Beer, Muncie Brewing Ce. 
Beverages, certain nen-alceh 
BONS! ost awats cot seaweed asad oes Si ees 


This is a page from our Booklet. 
One cent will bring the balance. 
Drop us a Postal. 

We want Good Agents. 


The biggest money maker ever 
offered. 


Bitters, A. Breslauer Ce. Ww 

Beste. pu shecs, leather, Bay State Shee 5406 RAPID TOOL ORKS 
Leather Ce. ......... cc cece eee eee 62,1 

Beets and shoes, leather, Dixon Bartlett 909 Stock Exchange Building 
Oss scot aha wista Sis vo sele os Boletd sea sia S 3S Da-9 SF 62,131 CHICAGO 


Beets and shees, leather, Lecke Shee Ce.... 62,134 
Beets and shees, leather, W. Read & Sens.. 62,137 


Candies, pulling, Stern & Saalberg Ce...... 
Candy and chewing gum, Manufacturing Ce. 


ef America 62,187, 
rubber, * 


BORATED 
TALCUM 


9 
McBenald Candy Ce.. N 


E 


NNE 


Clethes lines, cetten, Cleveland Mil 
Power CO. sccessewoisceeececsase 62,146, 62,147 : 
Clething, certain, G. Bamberger & Ce...... iG | E. T 
effee, B. Wischer & Ce............ 
Ceffee, Bayten Spice Mills Ce ........ 


Celd cure, I’. E. Schmauser 
Cerdial, Seciete Anenyme de la Grande BDis- 
* tillerie E. Cusenier Fils Aine et Cem- 
pagnie 


Pave Renee 
PRICKLY HEAT, 
CHAFING, aad 


Cetten fabrics, mercerized weven, Shields, 
Stone & Ce. 
Cetten piece geeds a 


mercerized weven, 


aad ai! 4 


SUNBURN, “)7280" 
Resnoves aif ouve of purspiredice. De+ 
5 everywhere, of, 
Sample Free. 


Mills ef Alabama 


May 2 


4. IGOF. 


Satisfaction 


The entire satisfaction of the 
millions who are carrying ELGIN 
WATCHES has given the ELGIN 
that proud distinction—‘‘ Standard of 
the World.”’ It makes no difference 
what grade ELGIN you buy, you 
have a watch that, dollar for dollar, 
has no equal. 


The G. M. WHEELER Grade 
ELG IN—a popular priced, seventeen 
jeweled, finely adjusted, accurate 
timekeeper—is “The Watch That’s 
Made for the Majority,” and can be 
had in stylish thin models and sizes 
so suitable for men’s and boys’ use. 


ELGIN WATCHES of equal 
grade, for ladies, at moderate prices. 
Ask your jeweler. 


ELCIN NATIONAL WATCH CO., 
Elgin, Il. 


Every reader of the SCIENTIFIC AMERICAN should also 
be a reader of 


Technical Literature 


A Monthly Review of Current Technical Pubtications 


alarge 64-page illustrated journal giving its readers. in 
mere or less condensed form, the BEST literary material of 
generalinterest appearing in the current technical publica- 
tions of America and Europe, as well as much valuable in- 
formation found in daily papers, trade pamphlets. society 
proceedings, speeches and lectures, etc. The 


“Index to Articles in Curre:.t Technical Periodicals’’ 


gives a classified descriptive listing of all the articles of 1m- 
portance appearing in the current technical press, brought 
down to the first of the month of issue. 
“‘An indispensable publication for engi- 
feers and other technical men, and one of 
the most imstructive ever published for general 
readers who wish to keep in touch with 
modern industrial progress.’” 


SUBSCRIPTION RATES 
$2.00 a Year. Single Copies, - - 20 Cents 


Special Offers to Readers of the Scientific American.— As 
a trial subscription we will send you TECHNICAL LIT- 
ERATURE for two months for 25 CENTS with a low rate 
in combination with a special Premium Book Offer for the 
continuance of the subscription. 

Send your quarter to-day and get the current numbers. 


TECHNICAL LITERATURE, 19 S, 220 Broadway, New York 


ELECTRICITY 


Oldest and best school in the 
worle teaching ELECTICITY ex- 
clusively. Coure comptete 


IN ONE YEAR 


Students actually construct Dyna- 
mos, Moters an@ electrical instru- 
ments. @raduates hold goog p si- 
tions, 75th year opensSept.25. Send 


for free catalog to Bliss Electrical 


An address by President Southworth sent free on ap- 
plication to the Recorder’s Office, Meag@ville, Pa. 


THE MEADVILLE THEOLOGICAL SCHOOL 
trains men ana women for the present aay ministry. 
Founded 1844. No doctrinal tests. Generous beneficiary 
an@ scholarship funds. 


ate. Special lectureships. 3 2mber of the American 
Committeefor Lecturesonth History of Religions. 


60 YEARS’ 
EXPERIENCE 


TrRave MaRks 
DESIGNS 

CopvricHts &c. 

Anyone sending a sketch ane deseription may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidentiat. HANDBOOK on Patents 
sent free. @ldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American, 


Ahan@somely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. 80)d byall newsdealers, 


MUNN & Co,36%er-edar, New York 


Branch Office. 62 F St.. Washington, 


Fellowship for study abroad . 
yielding $16, awarded annual * te a competent gradu- ' 


Scientific American 


Drilling machines ané boring 
parts thereof, Buda Foundry & 


apharatns and 
fanufac- 


MOEN CO: da areiciee so OE We sa aes oe Be ee. 62,144 
Felt reofing, Collins Hardware Co........... 62,148 
Felt roofing, ready prepe 

Manufacturing Co. ... - 62,159 
Fence, wire, Advance Fence . 62,192 
Finger nail polishing prepare 

Schaub & Pi0so wivseees ccc e cee eens 62.203 
Klouv, wheat, Huegely Milling Company. » 62,183 
Flour, wheat, B. J. Rothwell............... 62,189; 
Food preparation, certain, Callard Stewart 

ONG: “Watt: vote oa aa SS esi ee oe bea Soh sacs 62,1815 
Food products, certain, WH. J. Ieinz Co...... 62,182 | 
Foods, medicated stock, Dr. Hess & Clark 

62,206, 62,207 

Foods, prepared stock, .\. Burt & Co....... 62,180 

Fuses, Coast Manufacturing & Supply Co... 62,195 
Germicidal agent, alkaline deodorizing and 
non-irritating, United States Bental 

Chemical = COs. 6634 86a ehced woke aes wee. 62,212 
Germicide, disinfectant, and antiseptic 

preparations, Star Trading Company.... 62,226! 
Gin, Corning and Company...........eeeee 62,149 
Hair tonics and scalp applications, F. ' 

Rizza ...... Seeube ecb athe eras, bude manta = --- 62.225 ¢ 
Hain, deviled, William Underwood Company. 62,191 i 
Hams and bacon, Mesby & Cardozo......... 62,177 : 
Hose supporters) and suspenders, combina- H 
i tion, Wolverine Suspender Co.......... 62,202 | 
.Ice cream, Mazetta Mfg. Co....... a. G2,223 | 
Jellies, S. B. Stone .......... .. 62,190 
Jewelry, certain, R. M. Herton » 62,175 
Kid, mat, Petersburg Leather Company. ~ 62,234 
Knit garments, certain, Wright & 

SOMO Biatecanbvars MG Rao ae Ged ae atone sclta se anelre 62,164 
Lamps. incandescent electric, Sweeten-Cros- 

san Electric Company .........eeceeeees 62,201 
Lard, John C. Roth Packing Co....... . 62,185 
Lead, white, National Lead Company 62,136 
jlcather manufactures, certain, Mark Cross 

COMPANY rie dedewidn Vets waee eka thcseswet 62,233 
Leather, shoe, C. BE. Lappe ............. 0.008 62,133 
: Malt extract, Fortune Bros. Brewing Com- 

; an 62,196 
: Matches, Jonkopings och Vulcans Tand- 

: 62,155 
; Medicines, certain, W. . Warner 62,214 
' Metal and glass cleaner and polisher, e : 
i Bertuceh. weiss a ee ela hye Gs MS ee 62,126 
Metal manufactures, certain, Imperial Bit & 

SNAP (CO.: es scat crecavree elon atcha aces hac areca e 62,154 ! 
j @ils and greases, lubricating, Citizens’ : 
: Wholesale Supply Co... .... cece eee ees 62,145 
:Paper bags, wrapping paper and = paper 
5 boards, Union Bag and Paper Company. 62,141 
Pastes or lotions. facial or complexion, Be 

Jean Perfumery Company ...........00. 62,218 
Paving and = roofing material, <Apfel & 

WarneSt! 2. di su tye ae Seba Sot acan ded Sah oh alae a 62,193 
Perfumes, Win. B. Riker & Son Cempany.. 62,232 
Periodical, monthly, David C. Cook Pub- 

lishing Company ........... 2 - 62,128 
Periodicals, semimonthly, Review Publishing 

COM pany scsi os cele veka bees 62,237, 62,238 
Pickles, mustard, catsup, ete., .A. Fazzio.... 62,17@ 
Pills and headache tablets, J. L. Ward 

Medicine Company .......... cece cee eeee 62,213 
Pills for diseases of the blood and nerves, 

W...T. Hanson Coe? <2 a ieget deca hs 62,229 to 62,231 
Pipes, Reiss Bros. & Co. ...... 62,138, 62,139 
Plows, harrows, an@ cultivators, MHartig 

Becker Plow Co. ........ ccc cece eee eee 62,153 
Portraits and photographs, Dixie Portrait & 

WAIMG: {CO} e203 oo. sates: Saved Siauate wissen eg kis ore 62,129 
| Powder and paste, tooth, Per 

facturing Company ........0 cece cece aes 62,209 
i Powder, explosive, E. I. du Pont Company.. 62,168 
Powder,.gun, BE. I. du Pont Company........ 62,169 
Powder, tooth and talcum, R. E. Besmond.. 62,219 
Punch, arrac, Axel Bagge & Co..........06. 62,194 
Remedy for asthma, Buff & Shade............ 62,236 
Remedy for certain diseases, Pepsol Chemi- 

Cal COMpany .iierais, ceed a biake veda wie eek 62,244 
Remedy for lung :md throat diseases, Varoma 

Medical Company .........cecceeeueeees 62,228 
Rivets, Taunton Ltivet Company... eceeeeee 62,162 
Saddles, harness, bridles, and horse collars, 

' Graf-Morsbach Company ............00- 62,132 
Shade cloths. window, Jay C. Wemple Co.. 62,176 
Shampoo, cold and massage creams, eg: 

TSO PACS oni oe cis cac/2 a, Sate: wala si eae shale Ried cose 62,222 
Shampoo compounds and hair tonics, Porcela 

Company: 6 vediiedis se hie ek eee oa ee 62,218 
Shoes and slippers, leather, Bixon Bartlett 
i 1s aie ludauines autetureeaiis 4 nln wea h Geena 62,130 
Shoes, leather, Sachs Shoe Mfg. Co.......... 62,140 
Steelware, enameled, Geo. Borgfeldt & Co.... 62,15@ 
Stockings, A. L. Brown .......... cece esas 62,167 
Stoves, burners, and ovens, gas, oil, and 

vapor, American Stove Company........ 62,215 


Tea, regulating, B. Kantor e 
Toilet preparations, certuin, EF. Harnisch.... 
Vegetable materials, certain, Marden, @rth & 


LABELS. 

‘‘Airopine,’? for a medicinal paste, 
Hendersen 
“‘Altbrau,’’ for beer, W. Bender, 


8. 


Jr... 


1. 


« 62,221 


62,205 


Hastings ........ 62,135 
Whisky, C. Kraemer .. 62,156 
Whisky, A. H. Gellenb 62,173 
Whisky, Guet & Senac ...... - 62,174 
‘Whisky, Straus, Gunst & Co.............0.. 62,227 


«. 18,495 
. 18,491 


“Pavis’ @ld Indian Cure,’’ for a medicine, 
: WeoEs UDAVIS. 32.6.5 feta gasaed tokens se 13,498 
: “Dustdown,’’? for powder to clean carpets, 

rugs, and floors, J. B. Fitch ............ 13,502 


i‘‘Aybroslona Mixture,’? for a medici R. 
j W:. (Oulyer: ahd. tee tate ore Sees gece 13,497 
“King of Bitter Sweets,’’ for candy, Ameri- / 
ean Candy Company ....cc cece cece neces 13,485 
“Las Bos Naciones,’ for cigars, Las Bos 
Naciones Cigar Co. ..... cece eee cece 13,486 
“Mi Novia,’’ for cigars, Park & Tilford, 
13,487, 13,488 
“People’s,” for cigarettes, Ph. Kassel Co.. 13,489 
‘Phillips’ Great Wahoe,’’ for medicine, L. Z. 
POUNDS olexy as Go ede ceed head bedaa s Zama 13,496 
“@ueen Alexandrias of Judea,’' for cold 
cream, J. L. Be Zeabault and Co........ 13,494 


“Resinine,’’ for a fire kindler, A. Dacus 
“Schemm’s Standard Bark Lager Beer,’’ for 

beer, P. A. Schemm 
“Schemm’s Standard Light Lager Beer,’’ for 

beer, P. A. Schemm 
“Schilling’s Best,’’ for coffee, 
! and Company 
“Up to Bate,’ for soap, M. S. Vanderbeck.. 
“‘Weilers Genuine Michigan Shoes,’’ for shoes, 


A. ‘Schilling 


i Weiler Bros. ........ cece cece eee enees 

| PRINTS. 

“Brin and Expectation Backs, Congress Play- 
ing Cards,’’ for playing cards, United 
States Playing Card Company .......... 

“It’s a Biscuit Flour,’’ for fleur, Washburn, 
Croshy Company ........ cece cece cece eee 

“* «Just @ut’ of a Mandy Lee,’’ for incubators, 
BNE Ge PWG ia oo Sains eve lac ta aca: oars gable ash 68,0 


“Lees Poultry Supplies,’’ for lice killer, egg 
maker, germozone, sprayers, A. G. Wade. 
“Mecea,’’ for cigarettes, S. Anargyros 
“Men’s and Boys’ Apparel,’’ for men’s and 
boys’ apparel, H. C. Lytton 
“Mozley Lemon Elixir,’’ for 
Mozley Lemon Elixir Co 
“Perry’s Fashions for Spring (Sheet No. 3),’ 
for men’s sack suits, Perry & Cempany.. 
“Use the Lee the Broom With the Guarantee,’’ 
for brooms, Lee Broom & Buster Com- 


lemon 


PAUL 25-2, ac cae ets is Stochaatalaleto AN Cee ine dak 3 ney 
“Victor Checker Board,’’ for talking ma- 
chines, P. F. Collier & Son .............. 


13,501 
13,492 
13,493 


13,490 
13,499 


of any patent in the foregoing list, or any 
in print issued since 1863, will be furnished 
this office for 10 Cents, 
number of the patent desired and the da 
ron Address Munn & Co., 361 Broadway, 
ork. 


A printed copy of the specification and @rawing 


patent 
from 


Provided the name and 


te be 
New 


Canadian patents may now be obtained by the in- 
ventors for any of the inventiorws name@ in the fore- 


an@ further 


going list. For terms 
361 Broadway, New 


address Munn & Co., 


particulars 
York. 


An International Car 


The Peerless is the result of the best that two continents have 
to offer in automobile designing, material and workmanship. 


This season we have added two more Peerless features: the 
drop frame, which by lowering the car’s center of gravity with- 
out decreasing road clearance, adds to comfort and safety; the 
new silico-manganese steel springs made by Lemoine, of France, 
the toughest, most resilient springs made-—bar none. 


Its proven qualities of reliability and eficiency, refined lines and 
beautiful finish, with its luxurious appointments, make the Peer- 
less a car in which you may tour America’s roughest roads or glide 
along the streets of any European capital with equal satisfaction. - 


I rite to-day f or our new catalogue '\P,” 
which filly describes the 1907 Models. 


PEERLESS MOTOR CAR CO., 2447 Oakdale St., Cleveland, 0. 


Member A. L. A. Me 


eRe 


35 328 IE 


LET US BE YOUR. 


FACTORY 
WRITE FOR.ESTIMATE ON ANY-ARTICLE 
, YOU:.WANT -MANUFACTURED.:” --., 
Exper. W 


NOTICE TO CONTRACTORS, 
SEALED PROPOSALS, suitably enadorsed on envel- 
ape, e-arrangement of Heatin st 
ang Sunth Wimgs at Hudson River Bere Hanae 
Poughkeepsie, N. Y.. will be received up _to3o’clock P: 
M. on Wednesday, the sth cay of May, 1907, by the State 
Commission in Lunacy at the Capitol, Albany, N, 
when bids will be opened an@ read publicly. 
Drawings and specifications may be consulted ane 
blank forms of proposals obtained at the Hudson River 
State Hosjitul, Poughkeepsie, N. Y.. or b application 
to G. L, ft ving, State Architect, Capitol. Ribahy. N. ¥. 
Contracts will be awarded to the lowest responsible 
ane reliable bidders unless the bids exceed the amount 
of funds available therefor, in which case the right to 
reject all bids is reserved. % 
T. E. McGARR, 
See’y 


¥, State Commissiun in Lunacy. 
Dated: Albany, N. Y., Aprit 23 1907. oe 


ORK 
c.co. 


STAMPINGS, 


” 


STAMPIN 
levelartd, O. : 


Corliss Engines, Brewers 
IGE ge Bottlers. Machinery. THE VIL‘TER | 
Mead MEG. CO.. 899 Clinton St, Milwaukee. Wis. 


ODELS .: EXPERIMENTAL WORK. 


nventions deveioped. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 


R U B BE Expert Manufacturers 
Fine Jobbing Work 
PARKER, STEARNS & CO., 228-229 South Street,New York 


SALE OF PATENTS. 


To close the Estate of Ralph R. Osgood, Deceased, 

The Albany Trust Company, Execu or, will sell at 
public auction At the auction roems of Harry Simmons, 
Hogs No. 96 State Street, Albany, N. Y., on May 11]. 1967, 

on, ite ates Patentson dredges i 
mach iner y, as fo lows: peces. Ane ¢redzing 
‘ampitg mechanism to be appliee to ; 
Patented, December ist, 1901. Pe RUMP 2k STR: 

Improvement on @redge to reinforce an@ reduce the 
weight of ang facihiate the manipulation of. aipper- 
hanale of an excavator; Patented, October 9, 1908. 

Improvement on dredge ty positively control the 
Bee ee eo the a perand alipper-ba rye ota dredge, 

is nd e dredging eperation e = 

tive; Patented ‘November 21th, 5900, runes MORE eae 

go brovement a means of controlling the operation 

in ipper an@ @ipper- 3 

Oe carat ge yp pp ancles; Patented 
tipprovement on dredges whereon turntable is em- 

ployee for the purpose of swinging the load from siee 

to side; Patented, Soptemberg, 1902. 

Patent on friction ‘“ruke which avoids the necessity 
of locking the actuating mechanism, and whose holeing 
power is made the same in either direction of the re- 
volo Lon of the wheel. Patented, June 23, 1993. 

‘urther improvements on means of controlling thi 
operon of dipper-handle of dredge; Patented ‘Deceme 

TS, iA. 


Improvement On friction brake; 
8, 2908. e; Patented February 


WR. 


Send us your models or drawings for our lowest prices. 
We can develop, perrect o1 manufacture your invention. 


i MONARCH TOOL CO., 128 OperaPlace, Cincinnati, 0. 


INVENTOR 


CHICAGO MODEL WORKS 
179 & MADISON 3? CHICAGO, 1d L- 


WRITE FOR CATALOGUE OF MOO! 


MODELS. 


ESTABLISHED 1857. 


Specialties & Patents Rought 2 Sol 
Experimental & Model Work 
Cir. & aavice Free. Wm. Gardam & Son, 45-51Rose St.N.¥ 


: THESCHWERDTLE STAMP CO. 
sy Sri Tames, LeTTERs 6 FiGuRES. 
BRIDGEPORT CONN. 


Improvement on @redge or excavator to ermit the 
excavation of hardspan with least possible sthain on the 


DRY | N G MAC H | N ES Bor all kinds of gran Partsoz the machinery; Patented, February, 1904. 
ular materials, S. EB. or copies of patents and other particulars inqui 
Worrell,Haunibal,Me. | the Albany Trust Cun Dane, Executor, ‘Albany! No yi 


or Randall J. LeBoeuf 
Building, Albany, N. Y. 


to add when mak- 
ing you Prices on 


We Have No Rent iei>2"EFces. 2: 


LARIMER MFG. CO., Eola, Ill. (near Chicago) 


MASON’S NEW PAT, WHIP HOIST 


for Cutrigger hoists. Fasterthan Elevators, an@ hoist 
@irect from teams. Saves handling at less expense. 
Manfd. by VOLNEY W. MASON & CO., Ine. 


Providenee, R. L, » Ae 


Enunsel. Albany Trust Company 


Are you interested im Patents, Mo@el or eee 
work? @ur booklet entitled Experimental 


WHAT WE DO—HOW WE DO IT 


will be sent to you on request. 
KNICKERBOCIXER MACHINE W i 
8-10.12 Jones Street, New Yous ines, 


“NOVEL 
ANUFACT 
“KONIG 


rcotact Meee ee, SR EES, 
LOW: STAMPING & TOC: WORKS, CLEVE LAND, 0. 
Telegraphy sietaes 
LEARN VVATCHMAKING 


We teach it thoroughly in 4s many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cure@. Easy terms. Sen@ for catalog. 


8T. LOUIS WATCIIMAKING SCHOOL, St. Louis, Mo. 


Circular free. Wonderful 
autematic teacher. 5 stvles 


#2up. OMNIGRAPH 


SOOO Be. NGATRAANS N 


Removed to 18% Milk Street- 
largest equipment; lowestprice 


NY ENTO RS es. Send sampie or 


mo@el for low estimate an@ best expert advice R E E 


THE EAGLE TOOL CO., Dept. A, Cineinnati, 0. 
. 
ce Magical Apparatus. 
= Grand Book Catalogue. Over 700 engravings 
26c, Parlor Tricks Catalogue, free. 
MARTINKA & CO.. Mfrs.. 493 Sixth Ave. New Yorke 


We manufacture METAL SPE- 
CIALTIES of all kinds. toorder; 


BABBITT METALS,—SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 11230 
Price 1@cents. For sale by Munn & Co. an@ all newse 
dealers. Send for catalogue. 


Rubber Pump Valves: 


For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. o % } 


Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, ‘Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical } 
and commercial device. Je 6 wf Be Uf Uf ut 


NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York | 


Hoijst 
ables, Hoi ois ster, FUDD 


Best Ratroad 


tiftsrent plan, 
BAUSCH 


re] 


Gasoline, Gas, Kerosene. 
Galas fu Sewing Machines, Bicyctes, Tools. ete. Save 
PREPARED | R.H. MARTIN, 
Field Glasses 
indispensable. The @! 
Get Catalog Before Buying, 
CHICAGO SAN FRANCISCO 
Tsa saving of 90 percentin your Ship- 
Diagraph and our ‘‘No Error" Sys- ; 


Send for Catalogue. 
re varieties atrowest prices. 

Money. ListsF'ree. CH1caco SCALE Co., nenleags, inh 
ASBESTOS FIBRE! orice, st.PAUL BUILDING 

When you travel, 
PRISM glass is & 

& LOMB OPTICAL Co, 

3 . ping Depa ment worth considerin 
tem of shipping goods. 


Stationaries, Portzbl 
State Power Needs. 
Track and \Wagon or Stock Scales made. 
Man turers us 
ee 220 Brway, Ne New York, 
h&Lomb 
: sail, hunt or attend the 
4 smaller, lighter, more 
Rochester, N. Y. 
(Trade Mark Registered) 
Just a word will bring our Bias i 
Amerkan Dlagruph fa, 


ore, + Sawing aud Bost 
with Dynamos. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
A4ts610 useful articies, including Safes, | 
DIRECT FROM MINE 
Fy er 
: Prism 
‘faces a field glass is 
powerful. Built on a 
New YORK BOSTON WASHINGTON 
The mproved Stencil Cutting Machine 
iNustrated booklet describing the; 
10 N. Serond Stree ty . Louis, C. & A 


PAYS BIG 


Motion Pictures 


Toamuse the 


Public With 


XPERIENCE NECESSA! 
ag is instruction 
“Business Guide’! tells all We 
furnish Complete cree witb 
vertising 
Hemorous dramas brimful offun, 
travel, history, religion, temper- 
ance work and songs illustrated. 
One man candoit. Astonishing 
Opportunity in any locality for 
i a man with a little money to show 
4 in churches, school houses, lodge 
halls, theatres, etc. Big profits each entertainment, ‘Others 
cit it. wate not you? It's easy; write to us and we'll tell you 


AMUSEMENT T SUPPLY COs 467 Chemical Baak Bldg., CHIGAGO- 


Perhaps You Want To Know 


somethin about 2. particular | 

Tool, or Tools. This 950 page, 
cloth-bound Tool Catalogue 
No. 22 tells you all you need 
to know about every too) made 
with illustrations of each af 


pur- 


cbase you make from us. Write 


for it to-day. 


MONTGOMERY & CO. 
105 Pulton Sts N. Y. City I 


Ohin USA 


Vulcan Place 


1268 ie 


The © Vulcan iron Wor us 0% 


Pp ETTYJ OHN MACHINE 


the standard, simple, cheap, therough|ly practical. Sand, 
water, Portland cement, only materials required. Build- 


ing handsome, 


investigation. 
THE PETTY JOILN co, 3 "SN. Sixth AL, Terre Haute, Ind, 


Scientific American 


A Medium Weight Touring Car 


Handsome Appearance, Stable Construction 
and Scientifically Correct Design 


Including more distinctive and practically valuable 
features than ever before combined in one model. 


Motor—4 cylinder vertical, 25-30 horse power. 

Clutch—7The new Rambler balanced cone. 

Tranrsmisstcr—A special design ofthe progressive sliding type 
from _ which every unpleasant feature has been eliminated. 

Final Drive—Propeller shaft with adjustable roller bearings. 

Rear Axle—Floating type with ball and roller bearings. 


These are but a few of the good points and an ecaunination 
will convince you that it is the greatest proposition ever offered. 


Main Office and Factory, Kenosha, Wisconsin. 


Branches: 
Chicago, Milwaukee, Boston, Philadelphia, San Francisco.. 
New York Agency, 38-40 West 62nd Street. Representatives in al! leading cities 


Thomas B. J effery @ Company 


Model 24 


Price 
$2,000 


Makes Easy 
Motoring: 


only oil 

which can 

be relied 

upon to take 

care of your 

engine under all 
conditions is Mobil- 

oil, Whatever the 
make of your autamo- ° 
bile or the kind of engine 
which propels it—there is a 
special grade of 


VACUUM 


MOBILOIL 


for it. Mobiloil an, its five different 
grades is scientific- 
ally correct—its use 
completely eliminates all 
lubrication troubles. 

Send for booklet which 
tellsthe properoilf oryour 
automobile; It’s free. 
Mobiloilissold by dealers 
everywherein barrelsand 
cans of varying capaci- 
ties. Manufcectured by 


VACUUM Olt CoO., 
Rochester, N.Y. 


PURE SEAMLESS 


THE STRONGEST TUSE MADE 
Imported or “omesfit : | 


PARKER, STEARNS & COMPANY, 
228 8 225 Saute Steer, New York. 
é grooesesoossessoosqooeeceoeg, 


00080060006 


oo) 
4. 8. Sts bebrilgrttael Maga 


SG. 
0999 99600600065006090000008 


i Will Make You 
Prosperous 


If you are Lenest aol amibilieus write me 
ae 2 orimeder whe ro x live ac What 


mera 
F opportunity for men without capital ‘te hecume 
P jodependent for life, Faiuable buvk am! foll par- 
tleularcfiree. Wriietodas. Adfrenk ucurvat afica, 


NATIONAL CO-OPERATIVE REALTY COMPANY 
T1S4 Athenaeum Auilding, CHICAGO 
118) Maryland Bidg. Washington, B.C. 


Concrete Li 
Blocks 


Raw. B. Barden, Pres. 


Make them your- fe 
self. Save halt ¥ _ Gies Reverse. ear Solves the 
the cost. We fur. ™ -Surresswn to the reviryé Reversing 
nish instructions Problem. 


and equipment at 
small cost. 


Gives absolute control of the 
motor- boat at a:1 times. 

# 1 to 80 H. P.—$15 to $90. 

arid More made and soldthan all 

other reverse gears combined. 
Catalogue on request, 


GIES GEAR COMPANY, Oetroit, Mich. 
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RICHARDSON ENGINEERING CO. HartForp, Conn. 


PALMER BROS. 


May 4, 1907. 


Model G 
The Touring Car 
Without a Rival 


} The high principles of honest work- 
manship and the advanced ideas of 
design that have made Cadillac construc- 
tion famous, find full expression ir Model 
G, a thoroughly dependable, powerful, 
four-cylinder car which brings to its 
owner every touring luxury enjoyed by 
those possessing the most expensive types. 

Examine it; observe its long, Tangy 
lines, the racy ” atmosphere about it, re- 
flecting lots of spirit and ‘‘go’’; ride in 
it and note the feeling of security 
prompted by a wealth of hidden energy 
beneath yeu—then yeu will 
appreciate why 


MODEL G 

is without a peer among all cars of its 

class. Compare it in efficiency and 
price with many cars corting twice as 

- much and you will find the chief differ- 
ence at the money end. Wonderfully 
economical to maintain. 

Your nearest dealer will gladly de- 
monstrate Model G or any of the other 
Cadillac Models. 

Model G—20 h. p. 4-Cytinder Touring Car; $2,000 
(Described in Cataiog G—N) 


Model H- 30 h. p. 4-Cylinder Tourisg Car; $2,500 
(Deseribed in Catalog H—N) 

Model M—10-b: ‘p: 4-passeager Car: 

: (Described in Catalog MN) 


F MédefK® 10 Hp. Runabout; 5 
(Oescribed in Catalog M-—N) 


Prices F. 0. B. Detroit: lamps not included 


Send for Catalog of carin which you are 
anterested. 


“CADILLAC MOTOR CAR CO. 
Detroit, Mich. 
Member A. L. A.M. 
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The 
’ Perfection 


Makes Hollow Concrete Building Blocks. Perfect form, 
Uniform size and quality. Concrete accurately meas- 


; ured, mixed by power utder pressure over 1C@ tons. 


Full Details, List of Machines in Operation, 
on Application. 


THE PERFECTION BLOCK MACHINE CO. 


321 Kasota Bid., Minneapolis, Mian, 
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Gasoline 


Palmer Motors 


Marine & Stationary 


tos 2 1) sizes. eZ 
two and “heals cone 
der, Two and four 
cyle. 
snap 
engines running. 
Catalog FREE. 


Cos Cob, Conn. 


J exguyroue CHEBESLY 


15 te 21 South Olinton Street. 
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